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S e c t i o n 1
Introduc t i on
The U.S. Department o f T r a n s p o r t a t i o n ' s J o h n A. V o l p e Nat iona l T r a n s p o r t a t i o n
Systems Center ( V o l p e Center) has an Interagency Agreement (IAG) with the U.S.
"Environmental Protection Agency (EPA) Region VIII for environmental engineering
and related support .
Since November 1999, the Environmental Engineering Division (DTS-33) of the V o l p e
Center has been providing EPA Region VIII with immediate environmental
engineering and site assessment suppor t at Libby, Montana. The V o l p e Center, its
contractor CDM F e d e r a l Programs Corporation (CDM F e d e r a l ) , and CDM Federal ' s
subcontractor Paci f i c Environmental Services, Inc. (PES), were requested by EPA
Region VIII to conduct walk-through site visits and subsequent sampl ing activities to
suppor t emergency response activities at s p e c i f i e d commercial and industrial f a c i l i t i e s
within the Libby, Montana vicinity where potential sources of t r e m o l i t e / a c t i n o l i t e
asbestos contamination exists.
This sampling and analysis plan (SAP) de f ine s the sampling and analytical
procedures that will be used for conducting soil, w a s t e / p r o d u c t , air, and dust
sampling at the Stimson Lumber f a c i l i t y in Libby, Montana.
1.1 P r o j e c t Obje c t ive s
The object ives of the Stimson Lumber Company investigation are to:
1) Document any observed evidence of vermiculite product or other related

waste with detai led notes and digi tal pho tographs .
2) Determine the vertical and horizontal extent of asbestos contamination in site

soils.
3) Evaluate the ambient airborne asbestos f i b er levels in site bui ldings to

determine if there is a po s s ib l e health hazard.

C D I M Federal Programs Corporation 1 -1
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Section 1Introduction

1.2 P r o j e c t Organization and R e s p o n s i b i l i t i e s
Organization and responsibi l i t ie s s p e c i f i c to this f i e l d investigation are listed in this
section. For this data collection e f f o r t , key management personnel are as f o l l o w s :
Individual Role
Paul Peronard EPA On-Scene Coordinator (OSC)
D u c N g u y e n EPA OSC
Chris Weis, Ph. D. EPA Regional lexicologis t
J o h n McGuiggin V o l p e Center Projec t Manager
Courtney Zamora V o l p e Center F i e l d Team Leader
Tim Wall CDM F e d e r a l T a s k Order Manager
David Schroder CDM F e d e r a l T a s k Leader
Brian Stewart PES T a s k Leader ( d u s t / a i r / b u l k p r o d u c t )
Greg Parana PES F i e l d Team Member ( d u s t / a i r / b u l k p r o d u c t )
Tommy Cook CDM F e d e r a l F i e l d Team Member ( s o i l / w a s t e )
Krista L i p p o l d t CDM F e d e r a l Quality Assurance Coordinator
The entire f i e l d and data gathering e f f o r t will be conducted by a team consisting of
two CDM F e d e r a l members who will be responsible for the soil and waste sampling
and a PES member in charge of the dust, ambient air, and bulk product sampling.

CDM Federal Programs Corporation 1-2
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Section 2Project Background

2.1 Source of the Vermicu l i t e
The Town of Libby is located in the extreme northwest corner of Montana. According
to historical mining records, up to 80 percent of the w o r l d ' s vermiculite has come
f r o m the W.R. Grace Vermiculite Mine located on Zonoli t e Mountain, a p p r o x i m a t e l y
seven miles northeast of Libby. Vermiculite is a mineral that is used in various
building materials and textiles. Disseminated within the enormous d e p o s i t of

• vermiculite on Zonolite Mountain is the mineral tremolite, a rare and exceedingly
toxic form of asbestos. Over the a p p r o x i m a t e l y 60-year l i f e of the mine, tremolite
asbestos was released into the environment as a by-product of the mining and ore-
processing activities.
The Zonoli t e Mine began operation in 1924 by owner Edward A l l e y . In 1925, Great
Northern Railroad sh ipped the f i r s t boxcar of "zonolite" f r o m Libby to an Ohio
company that used it to insulate bank vaults, o f f i c e sa f e s , and f i l i n g cabinets. Other
firms used the material to make building boards and roo f ing materials. Processing
the material was s tra ight forward. The vermiculite ore was s t r i p p e d f r om the mine
and hauled in trucks to a mill, where it was separated into various commercial sizes
through a screening system. Some of the ore was sh ipped untouched. Other material
was sent to an expansion plant where it was run through ovens at about 2,000 degrees
Fahrenheit (°F), causing the material to expand to 15 times its original size. In 1939,
Alley's Zonolite Mine merged with another mining company that eventually became
known as the Zonolite Co.
In 1963, the company was sold to W.R. Grace and Co. who expanded the operation
and increased production. Through the '60 s , '70 s , and '80s , millions o f tons o f Libby
vermiculite ore were sh ipped by rail to W.R. Grace p lan t s and other companies in 30
states and six f or e ign countries. According to historical records, the proper ty
currently occupied by Stimson Lumber in Libby, Montana has been a recipient of
vermiculite product for further processing, nursery amendments, and construction
materials. .
2.2 Environmental S e t t i n g
Mean annual prec ipi ta t ion in Libby is 19.4 inches (in.), with 37 percent of it occurring
in the months of November through January, and 18 percent f a l l i n g in the months of
May and June. The month having the highest average pre c ip i ta t i on is January, with
2.42 in: Average ambient temperature in Libby ranges f rom 22.4°F in January, to 67°F
in July . Average annual prec ipi ta t ion at the W.R. Grace mine site is estimated at 20 in.
per year (U. S. Department of Agriculture [USD A] 1977), and the temperature would

Federal Programs Corporation 2-1
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Section 2Project Background

be expected to average 3 to 5 degrees cooler than at Libby. Climatblogical data was
obtained from the Libby 1 N.E. Ranger station. • ' •
The Stimson Lumber f a c i l i t y is situated in the eastern section of Libby on U.S.
Highway 2 South (Figure 2-1). Portions of the Stimson Lumber Company fa c i l i t i e s are
located on land formerly used in the production of ore into vermiculite insulation.
A d d i t i o n a l l y , vermiculite insulation was installed in structures currently occupied by
Stimson Lumber Company employees.
2.2.1 S i t e D e s c r i p t i o i i / K n o w n H i s t o r y
The site is currently owned by Stimson Lumber Company and is used for the
manufacturing of plywood (Plat e 1). The site is approx imat e ly 200 acres in size and is
occupied by various buildings, processing plants, and storage sheds.
A site visit (meeting) was conducted on September 28,2001 by Mr. David Schroeder
(CDM F e d e r a l T a s k Leader), Mr. Greg Parana (PES F i e l d Team Member), and Dr.
Chris Weis (EPA Regional Tox i c o l og i s t) . Stimson Lumber personnel present included
Mr. F r e d Sturges s (Libby Compl ex Manager), Ms. Veronica Bovee ( H e a l t h and S a f e t y
Coordinator), Mr. John C h p p o t (Environmental Manager), and Mr. Barry Brown
(Local Union #2581 President). The site visit included interviews with current
employees and a walk-through of f i v e areas of concern:

Gravel parking lot (former p o p p i n g p l a n t )
Railroad spur (north of gravel parking l o t )
Former landscaping nursery lot (Champion Nurs ery)
Central Maintenance building
Planer plant (plywood proces s ing)

The unpaved parking area used by Stimson Lumber employees was once used as an
aboveground storage area for uncontainerized vermiculite insulation. Vermiculite
insulation was s tockpiled directly on the native soil surface and may have
contaminated the area with measurable amounts of asbestos mineral f ibers. The area
was converted to a parking lot in 1990.
A railroad spur exists near the former p o p p i n g plant location. This siding was used
for s h ipp ing raw and processed vermiculite material to and f rom the site. It is
suspected that this section of the railroad is contaminated with tremolite asbestos
f rom l o a d i n g / u n l o a d i n g operations.
A landscaping nursery was previously located along the southern boundary of the
lumber mill. It is believed that un-exfo l ia ted, or raw vermiculite product , was
introduced to the site for use as a growth media and fill material. Currently the area
remains a vacant lot with sparse vegetation. The lot is currently used to s t o ckpi l e
wood chips (col lec ted f r om 1991 through 1997).
CDIn Federa l Programs Corporation 2-2
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Section 2Project Background

The Central Maintenance building is currently insulated with vermiculite insulation.
This structure is equipped with a large gantry crane that traverses the length of the
building. Movement of this crane causes vibration within the structure and release of
small amounts of vermiculite insulation f r o m around seams and j o i n t s of the
clapboard walls. Employees routinely inspect and seal leaking seams and j o i n t s with
an expanding spray foam caulking compound.
The planer plant is currently used for proces s ing p lywood. According to historical
records, vermiculite insulation was used as an insulator for the p lywood dryers. The
Big Dryer #1 is the dryer of concern. According to Stimson employees, the Big Dryer
was mod i f i ed in 1986-87 and it is believed that vermiculite material was added to the
concrete as well as sandwiched between the top of the dryer and the concrete layer.
The L i t t l e Dryer #2 was m o d i f i e d in 1996 and does not contain any vermiculite
material.
2.2.2 Previous Inve s t iga t i on
At the request of Samson Lumber Company, MCS Environmental (MCS) performed
industrial hygiene sampling to determine the po tent ia l residual asbestos exposure of
Stimson Lumber Company employees. In addit ion, soil and bulk sample s were taken
f r om various locations around the site including the Central Maintenance building,
the former nursery, and the gravel parking lot. Air samples taken from employee s
working within the Central Maintenance building and the planer plant revealed
concentrations of tremolite asbestos below Occupational S a f e t y and H e a l t h
Adminis trat ion (OSHA) regulation. While analysis of soils col lec ted from the parking
lot were all non-detects, soil col lected f r om the nursery area had concentrations of
tremolite asbestos as high as 5%. Results of samples previous ly co l l e c t ed in areas of
concern associated with this sampling p lan are included in A p p e n d i x A.

2.3 Contaminant of Concern
The only potential contaminant of concern being investigated at this site is asbestos.
Asbestos f i b er s are odorless and tas te le s s and vary in length, structure, and chemical
composition. Fiber s are microscopic and environmentally persi s tent. They do not
evaporate, burn or dry out f rom heat, or erode in water. Tox i c i ty of d i f f e r e n t type
f ibers varies, but exposure to any one of them can be f a t a l . Tremol i t e , the form found
at Libby, is considered by many to be the most toxic.
The human health risks associated with asbestos f i b er s released in the environment
include:

CDM Federal Programs Corporation . 2-3
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m Malignant mesothelioma, a cancer of the pleural or peritoneal cavity. In early stages !™
of the disease, cancer is found in the lining of the chest cavity near the lung and
heart or in the diaphragm. Mesothelioma may spread to tissue surrounding the •
lungs or other organs. Virtual ly all mesothelioma cases are attributable to asbestos *
exposure. ^

• Asbestosi s , the scarring of the tissue of the lung i t s e l f f r om inhalation of f ibers. It -™
ranges in severity from mild impairment to disabling and eventually f a t a l . ^

Asbestos and smoking both cause lung cancer, but a history of smoking combined s™
with exposure to asbestos creates a much higher risk of d ev e l op ing asbestos-related
diseases. , •

I
I
I
1
I
1
1

I
I
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I Data Quality Obje c t iv e sIIII
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To ensure that data of s u f f i c i en t quality and quantity are col lec ted to meet p r o j e c t
object ives , the data quality object ive (DQO) process (EPA 2000) was utilized to
deve l op DQOs for the soil, w a s t e / p r o d u c t , dust, and air sampling tasks. The DQO
process is a series of s t eps based on the sc i ent i f i c method that are des igned to ensure
that the type , quantity, and quality of environmental data used in decision making are
a p p r o p r i a t e for the intended purpose. The DQO process consists of the f o l l o w i n g
seven s t e p s : .

S t e p 1: S t a t e the Problem
S t e p 2: I d e n t i f y the Decision
S t e p 3: I d e n t i f y I n p u t s to the Decision
S t e p 4: Define the S t u d y Boundaries
S t e p 5: Develop a Decision Rule
S t e p 6: S p e c i f y Limits on Decision Errors
S t e p 7: Optimize the Design for Obtaining Data

During the f i r s t six s t ep s of the process, the planning team deve l op s decision
performance criteria (i.e., DQOs) that are used to d e v e l o p the data col l ec t ion design.
The f inal s tep of the process involves d ev e l op ing data col lect ion design based on the
previous six s t ep s of the DQOs.
3.1 Problem Stat ement
The purpose of this s t ep is to clearly d e f ine the problem so that the f o cu s of the s tudy
is unambiguous. This p lan was d eve l oped at the request of the EPA Region VIII
through the V o l p e Center to document the level of asbestos contamination in soil,
w a s t e / p r o d u c t , dust and air for the Stimson Lumber Company site at libby,
Montana. The planning team members for this investigation are listed in Section 1.2
of this SAP.
The purpose of this sampling event is to characterize the media to determine the
dnsite vertical and horizontal extent of the contamination where vermiculite product
is suspected to have been introduced. Various materials within these onsite locations,
including soil, dust, and w a s t e / p r o d u c t may contain asbestos. Also , any material at
the lumberyard that contains asbestos could p o t e n t i a l l y produce airborne asbestos
within arid around-these source areas. Both the solid material and any airborne
asbestos f iber s could present a hazard to persons located in areas at or near these
sites. Risk-based decisions for any fu ture removal actions will be made by Paul
Peronard (EPA OSC), Due Nguyen (EPA OSC), and Chris Weis (EPA Regional
Toxi co l og i s t) . The budget and schedules associated with this work assignment are
listed in the most current work plan.
Federal Programs Corporation 3-1
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Section 3Data Quality Objectives
3.2 I d e n t i f y the Decision
This s t ep i d e n t i f i e s what questions the analysis will a t t empt to resolve and what
actions may result. Data col lected during this assessment will be used to determine
what degree (if any) the sites have been impacted by asbestos. S p e c i f i c a l l y , the data
will be used to answer the f o l l o w i n g principal s tudy question:
• Is the media (i.e., soil, dust, p r o d u c t / w a s t e , and air) at the site s u f f i c i e n t l y

characterized with respect to asbestos concentrations?
The alternative actions include either further investigation (i.e., additional sampl ing)
or no fur ther action. The decision statement is whether or not the media at the site is
s u f f i c i e n t l y characterized with respect to asbestos concentrations. If yes, then no
fur ther action is necessary. If no, then fur ther investigation may be necessary or it
may be determined that no further action is required.
3.3 I n p u t s to the Decision
The purpose of this s t ep is to i d e n t i f y the information that needs to be obtained and
the measurements that need to be taken to resolve the decision statements. The
information required to resolve the decision statement consist of the f o l l ow ing:
• The concentration of asbestos in each media within the areas of concern at the site
The sources of this information are data co l l e c t ed in the f i e l d and laboratory analysis
of samples col lected during this investigation. There are no action levels for this
investigation; the only determination for alternative actions are if the site is
s u f f i c i e n t l y characterized with respect to asbestos contamination or not. The
sampling methods are i d e n t i f i e d in Section 4 and the analytical methods are listed in
Section 5.0 and T a b l e 5-1 and detai led in A p p e n d i x E.
3.4 Boundaries for the Removal Assessment
This s t ep d e f in e s the spatial and temporal boundaries to which this investigation will
a p p l y and determine when and where data should be co l l ec t ed.
Spatial Boundaries
Concerning the soil and w a s t e / p r o d u c t sampling, the horizontal boundaries for the
assessment are approx imate ly within the prop er ty boundaries associated with the
Stimson Lumber Company fac i l i ty . The vertical boundaries are f rom approx imat e ly
four f e e t below the ground surface to the top of any onsite building or waste pile. The
spatial boundaries for the air and dust sampling include the interior of onsite
buildings. For the personal air monitoring, the boundary is the breathing zone of the
a f f e c t e d person.

CDM F e d e r a l Programs Corporation . 3-2
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Section 3Data Quality Objectives

Tempora l boundaries include the time frame f rom when the former site began
operation (proces s ing vermiculite or installed insulation) through the time of
sampling.
The target popu la t i on of interest is the asbestos contamination within the s p e c i f i e d
media. Possible constraints that may inter fere with data col l ec t ion may include, but
are not limited to, rough terrain and inclement weather conditions (i.e., snow-covered
soil, f roz en 1 soil, etc.). S a m p l i n g activities will commence once weather conditions
permit. The decision whether or not the media is s u f f i c i e n t l y characterized with
respect to asbestos contamination will be based on the analytical results for each
sample and the completeness of this investiation.
3.5 Decision Rule
The purpose of this s t ep is to d e f i n e the parameter of interest, s p e c i f y the action level
(if known), and integrate previous DQO output s into a single s t a t e m e n t / s t a t e m e n t s
that describes a logical basis for determining whether the site has been impacted by
asbestos. The parameters of interest are the concentrations of asbestos in soil,
w a s t e / p r o d u c t , dust, and air. While the primary form of asbestos at the Libby site is
the tremolite-actinolite solution series, the combined concentration of all forms of
asbestos may be used for decision-making. The actual results of the analyses and the
completeness of the investigation will be used to determine if our ob j e c t ive s have
been met.
If the characterization of asbestos contamination within the site areas of concern are
concluded from.this investigation, then no fur th er investigation will be conducted. If
the asbestos contamination is not comple t e ly characterized f rom this investigation,
then either fur ther investigation will be conducted or it may be decided that although
not compl e t e ly known, enough information has been col lec ted to continue and no
fur ther investigation will be conducted.
Because this investigation is to collect information and not to make remedial
decisions, the only alternative actions are either fur ther investigation or consider the
investigation complete.
3.6 S p e c i f y T o l e r a b l e Limits on Decision Errors
The purpose of this s t ep is to s p e c i f y the d e c i s i o n - m a k e r ' s acceptable limits on
decision errors. Decision-makers are interested in knowing the true value of the
asbestos concentrations. There are several reasons why decision-makers may not
know the true asbestos concentration in soil and w a s t e / p r o d u c t :

; . : • .
1) There may be a high degree of variability of asbestos concentration within a

sample. Although a sample may be thoroughly mixed, only a small portion of
Federal Programs Corporation 3-3
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Section 3Data Quality Objectives
the sample is used for the analysis. This could either result in an under- or
over-estimate of the actual asbestos concentration.

2) Other f i b er s with optical proper t i e s similar to asbestos minerals may give f a l s e
interferences. This could result in an over-estimate of the actual asbestos
concentration.

3) The optical proper t i e s of asbestos may be obscured by a coating on the f ibers .
This could result in an under-estimate of the actual asbestos concentration.

4) Fibers f iner than the resolving power of the microscope (about 0.3 jam) will not
be detec ted. This could result in an under-estimate of the actual asbestos
concentration.

5) Heat and acid may alter the index of refraction of asbestos and change its
color. This could result in an under-estimate of the actual asbestos
concentration.

The current null hypothes i s for the assessment is that the media at the site is
s u f f i c i e n t l y characterized with respect to asbestos concentration. The alternative
hypothes i s is that the media at the site is not s u f f i c i e n t l y characterized.
A f a l s e positive or " T y p e I" decision error r e f e r s to the t y p e of error made when the
null hypothes i s is re j ec t ed when it is actually true and a f a l s e negative to " T y p e II"
decision error re f er s to the type of error made when the null hypothes i s is accepted
when it is actually fa l s e . For this assessment, a T y p e I decision error would result in
deciding that site media are not s u f f i c i e n t l y characterized with respect to asbestos
contamination when they are. A T y p e II decision error would result in dec id ing that
the site media are s u f f i c i e n t l y characterized with respect to asbestos contamination
when they are not. A T y p e I decision error may cause spending money when it is not
required whereas, a T y p e II decision error may cause a decision to be made based on
incorrect or limited information. For this investigation, a T y p e II error is less
acceptable. For this investigation, there are no action levels and, therefore, no gray
area or tolerable decision error limits have been set.
3.7 Optimize the Decision for Obtaining Data
The purpose of this s t ep is to i d e n t i f y the most resource-effect ive sampling design that
generates data that s a t i s f y the DQOs in the previous steps. The sampl ing program,
described in this SAP is consistent with the DQOs and p r o j e c t object ives for the
assessment. However, if during the period of sample collection a n d / o r evaluation, it
becomes.apparent that the quantity a n d / o r distribution of samples is not s u f f i c i e n t
for obtaining the data required to p r o p e r l y characterize soil, w a s t e / p r o d u c t , or air for
this assessment, the number, distribution, or methods may be mod i f i ed to r e f l e c t the
C D I V I Federa l Programs Corporation 3-4

P : U 6 0 3 . U t * ; A S l J m s o n LumbcnSumson SAPlScimsonSAP doc



Section 3Data Quality Objectives

II
I s p e c i f i c needs of the p r o j e c t . Any changes to this SAP will be approved by EPA and

the V o l p e Center prior to implementation. In addition, any deviations to this SAP
will be noted in the a p p l i c a b l e f i e l d logbook and subsequent data summary reports.

I
I
IiiiIiiiI
I • - " • ' 'I
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T a b l e 3-1 Summary of Avai lab l e PCM and TEM Based Exposure Leve l s for A s b e s t o s
A g e n c y

A C G I H

N I O S H

O S H A

O S H A

ERA
( A H E R A )

ERA( I R I S )
ERA( E M S L )

D e s c r i p t i o n
T L V - T W A

REL 100 minute TWA in a400L s a m p l e (al l f o r m s )
P E L ( T W A ) a l l f o r m s

PEL ( c e i l i n g ) 30 minuteaverage ( a l l f o r m s )

Level to d e t e rmine thec o m p l e t i o n of a responseaction in S c h o o l s

I n h a l a t i o n unit risk

Measure of work sitec l e a n l i n e s s

RequiredA n a l y s i s
P C M

P C M

P C M

P C M

T E M

P C M

PCM ,

N o m i n a l V a l u e
0.1 f / c c (0.1 f /ml)

0.1 f / c c (0.1 f /ml)

0.1 f / c c (0.1 f /ml)

1 . 0 f / c c (1.0 f / m l )

70 s tructures persquare m i l l i m e t e r( s / m m 2 )

0.23 f / c c ( f / m l )

Less than or equalto 0.01 f / c c (0.01f / m l )

Reference
American C o n f e r e n c e ofGovernmenta l I n d u s t r i a l .H y g i e n i s t s , I n c . A C G I H ,1998N a t i o n a l I n s t i t u t e f o rOccupat ional S a f e t y andH e a l t h N I O S H , 1999A s b e s t o s S t a n d a r d f o rI n d u s t r y , Occupat ionalS a f e t y a n d H e a l t hA d m i n i s t r a t i o n Rule sO S H A , 1998
29 CFR 191 0.1 001Asbe s t o s S t a n d a r d f o rC o n s t r u c t i o n ,Occupat i ona l S a f e t y andH e a l t h A d m i n i s t r a t i o nRule sO S H A , 199829 CFR 1926.1 101
Asbe s t o s H a z a r dEmergency Response Actof 1986EPA, 1987
40 CFR 763
On-line Database ,A s b e s t o sI R I S , 1999
E M S L , 1985

Acronyms:
ACGIH - American Conference of Governmental Indus tr ia l Hygien i s t s
NIOSH - National I n s t i t u t e for Occupational S a f e t y and H e a l t h
OSHA - Occupational S a f e t y and H e a l t h Adminis trat ion
EPA - Environmental Protection Agency
AHERA - Asbestos Hazard Emergency Response Act
IRIS - Integra t ed Risk I n f o r m a t i o n S y s t e m
E M S L - E M S L Analy t i ca l , Inc.
TLV - threshold limit value
TWA - time waited average
REL - recommended exposure limit
PEL - permissible exposure limit
PCM - phase contrast microscopy
TEM - transmission electron microscopy
f / c c - f i b er s per cubic centimeter
f /ml - f ibers per mill i l i ter
L - liter
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II S e c t i o n 4
I F i e l d Activi t i e s and S a m p l i n g ProceduresIIIIiiifiiiiiiii

CDM F e d e r a l was tasked by the V o l p e Center to provide all personnel, material,
equipment, and s u p p l i e s to comple t e the tasks i d e n t i f i e d below related to sampl ing
and investigative support . This section describes the procedures that will be f o l l o w e d
for information gathering, sample collect ion, handling, s h i p p i n g , analysis, and
documentation.
4.1 S i t e I n f o r m a t i o n and Acce s s Agreements
As part of the onsite investigation activities, CDM Federa l will gather and ver i fy
current and historical information for the Stimson Lumber Company (if not
previously done). Interviews with the current owner (contact) have been
accomplished or arranged fo^by the EPA or the V o l p e Center prior to arrival onsite.
Signed access agreements and insurance documents will be required, and the
Montana "One Call" or util i t ies underground location center will be contacted b e f o r e
any sampling activities commence.
4.2 Si t e Inves t igat ion and Photographic Documentation
CDM F e d e r a l will take detai led notes and digital p h o t o g r a p h s during the
investigation and will document the existence of any suspected asbestos materials.
D i f f e r e n t i a l GPS locations and pho tographs will be taken and logged for each
sampling area in accordance with CDM F e d e r a l Standard Operating Procedures
(SOPs) 4-1 F i e l d Logbook Content and Control and 4-2 Photographic Documentation
o f F i e l d Activit ie s .
4.3 S o i l S a m p l i n g
4.3.1 S e l e c t i n g S o i l S a m p l i n g Locations
During the site visit, representatives f r om EPA, V o l p e Center, CDM F e d e r a l , and
Stimson Lumber Company visited areas of concern throughout the site. Areas were
indent i f i ed based on historical records and employee interviews, where vermiculite
product was po t en t ia l ly introduced. This information was used to deve lop this

. sampling plan, which includes s p e c i f i c sampling locations and protocol. Actual soil
sampling locations may be modi f i ed in the f i e l d by the CDM Federal f i e l d team leader
based on actual f i e l d conditions (i.e., limited access, addit ional sampling
requirements, etc.).
A p p r o x i m a t e l y 186 surface and subsurface soil samples are currently propo s ed as
part of this f i e l d investigation. Soil samples will be collected f rom three areas of
concern (gravel parking lot, railroad spur, and former nursery area) f rom within the
Stimson Lumber Company proper ty boundary.

CDIwl Federa l Programs Corporation 4-1
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Section 4Field Activities and Sampling Procedures

III
Gravel Parking Lot
The gravel parking lot covers approx imat e ly 3/4 of an acre. A total of three surface •
composite samples and 16 subsurface grab samples will be co l l ec ted i n d e p e n d e n t l y •
(i.e., not co-located).
For surface soil samples (0- to 2-in.), the area will be subdivided into three semi-equal
sections ( F i g u r e 4-1). One f ive-point composite surface samples will be col lected _
within each section. The f i r s t discrete sample will be taken from approx imate ly the •
section midpoint while the f o l l o w i n g four samples will be taken a p p r o x i m a t e l y 20-ft
f r om the four corner boundaries, comple t ing each composi te sample. _
S u b s u r f a c e sample s will be co l l ec ted f r om eight locations using direct-push methods
(i.e., geoprobe), or equivalent, approx ima t e ly 50-ft apart ( F i g u r e 4-1). An initial 4-ft Bcore sample will be extracted to i d e n t i f y potential subsurface vermiculite seams. If •
vermiculite product is not visible, then two grab samples will be col lected f r om the 0-
to 1-f t and 1- to 2-ft d e p t h (with "0" being the g r a v e l / s o i l in t er face). Thes e samples _
will be used to confirm that the subsoil is not contaminated. If vermiculite product is •
visible, the product-containing soil will be intentionally sampled. In addi t ion, a
separate grab sample will be obtained f rom 1-ft below the lowest visible contaminated •
layer. Thi s sample will confirm the vertical extent of the contamination. •
A d d i t i o n a l surface a n d / o r subsurface samples may be collected at the discretion of M
the CDM F e d e r a l f i e l d team leader. The type and location of each sample col lected •
and p r o f i l e characteristics (i.e., vermiculite layer) will be documented in the f i e l d
logbook and on the f i e l d log sheets ( A p p e n d i x B). •
Railroad Spur
The railroad spur of interest extends approx ima t e ly 200 linear f e e t j u s t east of the •
gravel parking lot. Prior to sampling, the CDM f i e l d sampling team will coordinate •
with Stimson Lumber Company personnel to review necessary precautions for
sampling on the designated railroad section. S a m p l e s will be obtained along two m
linear transects at 100-ft intervals ( F i g u r e 4-2). Three sampling midpoint s will be |
established perpendicular to the tracks for each sampling area. Two points will be
located outside each outer ballast boundary and one will be between the steel rails, if •
f i e l d conditions permit (i.e., s u f f i c i e n t soil-size material). Each midpoint will be the I
starting point (i.e., f i r s t discrete sampl e) for a 5-point linear composite sample. The
four subsequent samples will be col l ec ted 25- and 50-ft f r om the midpoint in both •
directions along the track. A total of six surface composite sample s will be col lec ted. •
Subsur fa c e soil samples (2- to 6-in. and 6- to 12-in.) will be col lec ted f r o m each sample •
midpoint. The s e samples will be obtained using direct-push methods (i.e., geoprobe), •
or equivalent, as necessary. A minimum of 12 subsurface samples will be col lec ted.
CDM Federal Programs Corporation 4-2 •
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Section 4Field Activities and Sampling Procedures
A d d i t i o n a l surface a n d / o r subsurface samples may be col lected at the discretion of
the CDM Federa l f i e l d team leader. The t y p e and location of each sample co l l e c t ed
will be documented in the f i e l d logbook and on the f i e l d log sheets ( A p p e n d i x B).
Former Nursery Area
The former landscaping nursery area is located along the southern p r o p e r t y boundary
adjac en t to the log storage lot and encompasses a p p r o x i m a t e l y 16 acres. The
sampling e f f o r t will be concentrated where known vermiculite material was
introduced as f i l l a n d / o r as a soil amendment. To date, the a f f e c t e d area has only
been estimated, as interviews with the former owners of the nursery have not been
conducted. The current sampl ing scheme has been deve loped based on historical
documents and prior sampl ing that indicates areas of high level s of contamination. If
an interview is conducted with the previous owners, the current sampling scheme
will be re-evaluated and a d j u s t e d , as necessary.
A sampling grid will be established over the entire lot. Grid midpoint s will be
established on 50-ft centers on areas where known vermiculite produc t was
introduced and at 100-ft centers throughout the remainder of the former nursery
boundary ( F i g u r e 4-3). Five-point composite surface sample s (0- to 2-in.) will be
col l ec ted within each s p e c i f i c grid. The f i r s t discrete sample will be taken direc t ly
f rom the sampling grid midpoint while the f o l l o w i n g f our will be taken within 25-ft
from the midpoint at north, south, east, and west directions (within 50-ft f r om the
midpoint for 100-ft center grids). In addit ion, two,subsurface grab samples (2- to 6-in.
and 6- to 12-in.) will be collected using direct-push methods (i.e., geoprobe), or
equivalent, at the sampling grid midpoint.
The previous site visit revealed that two wood chip s t o ckp i l e s (up to 20-ft high) exist
on the lot. Where these s to ckpi l e s interrupt the grid-sampling scheme, soil sample s
(surface and subsurface) will be obtained at the edge (i.e., base) of the pi le s . The
f o o t p r i n t of the pi l e s wall be accurately noted in the f i e l d logbook and on the f i e l d
sample data sheet(s). S a m p l e s of the wood chip s tockpi l e s will also be co l l e c t ed . Up
to f ive grab samples of soil-sized materials will be taken from each s tockpile . S p e c i f i c
sampling locations will be at the discretion of the CDM F e d e r a l f i e l d sampling team
using professional judgment.
A p p r o x i m a t e l y 157 samples (49 surface, 98 subsurface, and 10 s t o ckp i l e) will be
obtained. Addi t ional surface a n d / o r subsurface samples may be collected at the
di s c f e t i or t of .the CDM F e d e r a l f i e l d team leader. The type and location of each
sample collected will be documented in the f i e l d logbook and on the f i e l d log sheets
( A p p e n d i x B).

4.3.2 S a m p l e I d e n t i f i c a t i o n
CDMI Federal Programs Corporat ion 4-3
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Section 4Field Activities and Sampling Procedures
Each media sample will be i d e n t i f i e d with a unique coding system for all sample
media col lec ted. This coding system (Index ID) is designed to prevent accidental
d u p l i c a t i o n of sample i d e n t i f i c a t i o n numbers and ensures that all samples have a
unique id en t i f i ca t i on number assigned to them. T h e s e codes start at 1-0001 and are
s e q u e n t i a l l y ' n u m b e r e d so that thousands of unique codes are available, as necessary.
To ensure that the laboratory is "blind" and does not receive certain s p e c i f i c
information about a sample, only the index ID code will be used to label sample
containers.
4.3.3 Col l e c t i on and Analysi s of Soi l S a m p l e s
All soil samples will be analyzed in accordance with National Ins t i tu t e of
Occupational S a f e t y and H e a l t h (NIOSH) Method 9002, Asbe s to s (bulk) by PLM. At
the direction of the EPA OSC or V o l p e Center representative, transmission election
microscopy (TEM) a n d / o r I n f r a r e d (IR) analyses may. be p er f ormed oh a subset of
those samples determined to be non-detect or trace (le s s than or equal to 1%) via PLM
analysis. All soil samples will be co l l ec t ed in accordance with CDM Federa l SOP 1-3
S u r f a c e Soil S a m p l i n g and SOP 1-4 S u b s u r f a c e Soil S a m p l i n g ( A p p e n d i x C), with
modif i cat ions . The f o l l o w i n g modi f i ca t i ons to SOP 1-3 and SOP 1-4 have been
reviewed and approved.
Section 2.2, Discussion - S a m p l e d e p t h for surface soil will generally be 0- to 2-in. f rom
the current ground surface. However, if a sample is required f rom an area with highly
compacted soil (i.e., parking lot, railroad right-of-way), the d e p t h f r o m 0- to 1- in. will
be acceptable assuming a s u f f i c i e n t amount of soil can be obtained. S u b s u r f a c e soil
sample s using direct-push techniques (DPT) down to 4-ft will also be required.
Composi te samples will be composed of nearly equal portions of soil f r om f i v e
randomly discrete locations within a horizontal radius of the grid or transect unit
including the grid midpoint. The actual composi te sample for PLM analysis will be
prepared at the CDM laboratory in Denver as an aliquot of the processed (i.e., dried
and homogenized) volume of soil. If vermiculite is observed in the f i e l d , it will be
included as at least one discrete biased portion of the sample. General ly, grid a n d / o r
segment size will be composed of 100- to 50-ft centers.
Sect ion 4.0, Required Equipment - N e i t h e r ice bags nor blue ice will be used. Powder-
f r e e nitrile gloves will be used for sample collection. No pans, trays, or bowls are
necessary, since sample s will be p laced direct ly into z i p p e r - t o p bags. Since the
sampling is for asbestos, rather than metals or organic compounds, the use of stainless
steel or T e f l o n - l i n e d sampling instruments is determined not to be necessary. The
sampler may be a garden bulb planter, trowel, direct-push (geoprobe), or other
similar sampl ing device. A list of equipment that may be used for sampling is
included in T a b l e 4-1.
Section 5.2.3, Method for C o l l e c t i n g S a m p l e s for Nonvo la t i l e Organic or Inorganic .
Compound Analysis - One-gallon z i p p e r - t o p bags will be used as sample containers.
CDM Federal Programs Corporation 4-4
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Section 4Field Activities and Sampling Procedures
The one-gallon bags will be f i l l e d a p p r o x i m a t e l y hal f f u l l . S a m p l i n g information will
be written directly on the bags using a permanent marker. S a m p l i n g instruments do
not need to be constructed o f ' s t a i n l e s s steel or T e f l o n lined. T r a y s and bowls will not
be used, as sample s will be p laced direc t ly into z i p p e r - t o p bags. Drying and
homogenization will be p er formed in the CDM laboratory in Denver. All sample s
will be double bagged for shipment.
4.3.4 S a m p l e Documentation
S a m p l i n g activities during this assessment will be documented in a f i e l d logbook (and
on f i e l d sample data sheets, A p p e n d i x B) to be maintained by the f i e l d team in
accordance with CDM F e d e r a l SOP 4-1 F i e l d Logbook Content and Control
( A p p e n d i x C). The f i e l d team leader will be responsible for maintenance and
document control of the f i e l d logbook.
4.3.5 S a m p l e Cus tody, Packaging, and S h i p p i n g
This section detail s the sample custody and the c l a s s i f y i n g , i d e n t i f y i n g , label ing,
packaging, and transporting of soil samples col lec ted during this investigation.
Procedures will be in accordance with CDM F e d e r a l SOPs 1-2 S a m p l e Cus tody and 2-
1 Packaging and S h i p p i n g of environmental samples ( A p p e n d i x C) as described
below.
S a m p l e c la s s i f i ca t ion is necessary to ensure the protection of personnel involved in
the shipment of samples, and to maintain the integrity of each sample. S a m p l e s
obtained at uncontrolled hazardous waste sites are c l a s s i f i e d as either environmental
or hazardous samples." All samples col lected during this investigation will be
c la s s i f i ed as environmental samples.
To maintain a record of sample collection, trans fer between personnel, shipment, and
receipt by the laboratory, chain-of-custody (COC) records will be used. The COC
record is employed as physical evidence of sample custody and control, and provides
the means to i d e n t i f y , track, and monitor each individual sample f r om the point of
collection through final data reporting. COC procedures will f o l l o w the requirements
set f o r t h in CDM Federa l SOP 1-2 S a m p l e Custody ( A p p e n d i x C). The f o l l o w i n g
modi f i ca t ions to SOP 1-2 have been reviewed and approved:
Section 5.2, S a m p l e Label s and T a g s - Rather than using labels or tags, sample s will be
i d en t i f i e d by writing the sample index ID, direc t ly on the one-gallon z i p p e r - t o p bags
using permanent markers.
S a m p l e s col lected during this investigation will be packaged and sh ipped in
accordance with CDM Federa l SOP 2-1 Packaging and S h i p p i n g of Environmental
S a m p l e s ( A p p e n d i x C), with modification. The proposed modi f i ca t ions to SOP 2-1 are
as f o l l o w s :
wDIn Federal Programs Corporation 4-5
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Section 4Field Activities and Sampling Procedures

Section 1.4, Required Equipment - No vermiculite or other absorbent material will be
used. No bubble wrap or ice will be used.
Section 1.5, Procedures - Lining the cooler with a garbage bag is determined not to be
necessary since the samples will already be double-bagged. No vermiculite or other
absorbent material will be used to pack the samples. No ice will be used.
4.3.6 Quality Control S a m p l e s
Quality control (QC) data are necessary to determine precision and accuracy of
sample col lec t ion techniques and to demonstrate the absence of interference a n d / o r
cross-contamination. For this investigation, a soil QC sample will consist of a
d u p l i c a t e taken f r o m an environmental sample in the process ing laboratory f o l l o w i n g
drying and homogenization.
Soil dup l i ca t e samples will be analyzed at a rate of one per ten soil samples (i.e., 10
percent). For each group of ten sample s (e.g., 1-0001 through 1-0010), any one of the
sample s may be d u p l i c a t e d . The dup l i ca t e sample will be prepared in the CDM
Denver laboratory during processing, and it will receive a unique index id en t i f i ca t i on
code as described in Section 4.3.1.
S p l i t samples may also be produced in the laboratory where one portion of the sample
may be given to the p r o p e r t y owner or submitted for addi t ional analyses (i.e., IR or
TEM), if requested. These sp l i t sample s are processed in the same manner as the
preliminary sample and the remainder of the sample will be archived at GDM's
laboratory. If samples are submitted to the proper ty owner, a separate COC form is
comple t ed without i d e n t i f y i n g any analyses and should i d e n t i f y the sample was sp l i t
as noted in the comment section. The samples, signed copy of the COC, and
corresponding f i e l d data sheet will be transferred to any proper ty owner receiving
s p l i t samples.
No other soil QC samples (e.g., f i e l d blanks, interlaboratory sp l i t s , etc:) are planned.
Rinsate samples are used to evaluate the e f f e c t i v e n e s s of decontamination procedures.
The soil analyses used for this p r o j e c t have a re la t ive ly high limit of detect ion and
cross-contamination f rom sampling equipment would have to be extreme to be
de t e c tab l e in a sample. Decontamination of equipment to be visually clean will be
s u f f i c i e n t to avoid cross-contamination and, there fore , no rinsate blanks will be
col lec ted.
4.3.7 Equipment Decontamination
Equipment used to collect , handle, or measure soil samples will be decontaminated in
accordance with CDM F e d e r a l SOP 4-5 F i e l d Equipment Decontamination at

F e d e r a l Programs Corporation 4-6
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Section 4Field Activities and Sampling Procedures
Nonradioact ive Si t e s , with modi f i cat ions ( A p p e n d i x C). The f o l l o w i n g mod i f i ca t i on s
to SOP 4-5 have been reviewed and approved:
Section 5.0, Procedures - Decontamination water will not be captured and will be
discharged to the ground at the site.
Section 5.3, S a m p l i n g Equipment Decontamination - ASTM T y p e II deionized (DI)
water will not be used. Rather, local ly available DI water will be used.
Decontamination water will be discharged to the ground at the site.
Section 5.6, Was t e Disposal - Decontamination water will not be captured and will not
be packaged , labeled, or stored as investigation-derived waste.
The decontamination procedure for non-disposable equipment consists of a tap water
and alcbnox wash with brush scrubbing, f o l l o w e d by a tap water rinse, and f inal DI
water rinse. The equipment will then be allowed to air-dry be fore being wrapped in
clean p l a s t i c or aluminum f o i l . All equipment will be decontaminated b e f or e coming
into contact with any sample. Rinse water will be discharged to the ground at the site.
Any other deviations f r om the decontamination procedures will be recorded in the
a p p r o p r i a t e f i e l d logbook.
4.3.8 H e a l t h and S a f e t y
All sampling will be per formed in accordance with a p p l i c a b l e EPA, OSHA, corporate,
and site health and s a f e t y requirements. CDM F e d e r a l has prepared a Si t e H e a l t h and
S a f e t y Plan (SHSP) for the site that is attached as A p p e n d i x D.
4.4 Was t e / Product S a m p l i n g
4.4.1 S e l e c t i n g S a m p l e Locat ions
T h e s e samples will include biased collection of visible waste a n d / o r product within
the site boundaries. W a s t e / p r o d u c t sampling locations will be determined based on
the size and number of. buildings on the p r o j e c t site, current and historic uses of the
buildings, current and historic site conditions, and the location of w a s t e / p r o d u c t on-
site.
Waste samples will be col lected by the CDM sampling team and will include any
solid media that contains visible un-exfol iated vermiculite a n d / o r tremolite produc t ,
including stockpiles, fill material, and miscellaneous sp i l l . Bulk product samples will
be collected by the PES sampling team and will include e x f o l i a t e d vermiculite,
insulation, and other construction materials. Grab samples f r om each source
ident i f i ed will be collected.
4.4.2 S a m p l e I d e n t i f i c a t i o n
wDlwl Federal Programs Corporation 4-7

P:\2603-Ubby\SUinion U m b r f S l i m s o j i S A P V S U m o i l S A P . d o c



Section 4Field Activities and Sampling Procedures
Each media sample will be i d e n t i f i e d with a unique coding system for all sample
media col lec ted. This coding system ( I n d e x ID) is designed to prevent accidental
dupl i ca t ion of sample id en t i f i ca t i on numbers and ensures that all sample s have a
unique id en t i f i c a t i on number assigned to them. Thes e codes start at 1-0001 and are
sequentially numbered so that thousands of unique codes are available, as necessary.
To ensure that the laboratory is "blind" and does not receive certain s p e c i f i c
information about a sample, only the index ID code will be used to label sample
containers.
4.4.3 C o l l e c t i o n and Analy s i s of W a s t e / P r o d u c t S a m p l e s
All w a s t e / p r o d u c t samples will be analyzed in accordance with NIOSH Method 9002,
Asbestos (bulk) by PLM. At the direction of the EPA OSC and V o l p e Center
representative, other analyses (i.e., TEM or IR) may be per formed on a subset of those
w a s t e / p r o d u c t sample s determined to be trace or non-detect via PLM analysis.
The samples will be col lec ted by p lac ing product or waste material into a one-gallon
pla s t i c z i p p e r - t o p bag until it is approx ima t e ly hal f f u l l . Thi s bag will then be p lac ed
into a second p l a s t i c z i p p e r - t o p bag. All w a s t e / p r o d u c t sample s will be double
bagged. S a m p l i n g personnel will wear d i s p o s a b l e nitrile gloves while sampling. A
new pair of gloves will be donned prior to each sample being co l l e c t ed . S a m p l i n g
personnel will also wear an a p p r o p r i a t e level re spiratory protect ion at all times while
co l l e c t ing w a s t e / p r o d u c t samples.
4.4.4 S a m p l e Documentation
S a m p l i n g activities during this assessment will be documented in a f i e l d logbook and
on f i e l d sample data sheets ( A p p e n d i x B) to be maintained by the f i e l d team in
accordance with CDM F e d e r a l SOP 4-1 F i e l d Logbook Content and Control
( A p p e n d i x C). The f i e l d team leader will be responsible for maintenance and
document control of the f i e l d logbook.
4.4.5 S a m p l e Custody, Packaging, and S h i p p i n g
This section detai l s the sample custody and the c l a s s i fy ing , i d en t i fy ing , labeling,
packaging, and transporting of w a s t e / p r o d u c t samples col lec ted during this
investigation. Procedures will be conducted in accordance with CDM F e d e r a l SOPs 1-
2, 2-8, and 4-5 ( A p p e n d i x C) as described below.
S a m p l e c la s s i f i ca t i on is necessary to ensure the protect ion of personnel involved in
the shipment of samples, and to maintain the integrity of each sample. S a m p l e s
obtained at uncontrolled hazardous waste sites are c l a s s i f i e d as either environmental
or hazardous samples. All samples co l l e c t ed during this investigation will be
c la s s i f i ed as environmental samples.

C D I n Federa l Programs Corporation 4-8
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Section 4Field Activities and Sampling Procedures
To maintain a record of sample collect ion, transfer between personnel, shipment, and
receipt by the laboratory, COC records will be used. The COC record will be
employed as physical evidence of sample custody and control, and provide s the
means to i d e n t i f y , track, and monitor each individual sample f r om the point of
collect ion through final data reporting. COC procedures will f o l l o w the requirements
set f o r t h in CDM F e d e r a l SOP 1-2 S a m p l e Cus t ody ( A p p e n d i x C). The f o l l o w i n g
modi f i ca t ions to SOP 1-2 have been reviewed and approved:
Section 5.2, S a m p l e Labels and T a g s - Rather than using labe l s or tags, sample s will be
i d e n t i f i e d by writing the sample index ID direc t ly on the one-gallon z i p p e r - t o p bags
using permanent markers. All samples will be double-bagged.
S a m p l e s co l l ec ted during this investigation will be packaged and s h i p p e d in
accordance with CDM F e d e r a l SOP 2-1 Packaging and S h i p p i n g of Environmental
S a m p l e s ( A p p e n d i x C), with modi f i cat ion. The f o l l o w i n g mod i f i ca t i on s to SOP 2-1
have been reviewed and approved.
Section 1.4, Required Equipment - No vermiculite or other absorbent material will be
used. No bubble wrap or ice will be used.
Section 1.5, Procedures - Lining the cooler with a garbage bag is determined not to be
necessary since the samples will already be double-bagged. Procedures related to the
packaging of bo t t l e s do not a p p l y . No vermiculite or other absorbent material will be
used to pack the samples. No ice will be used. /J
4.4.6 Quality Control S a m p l e s
Quality control data are necessary to determine precision and accuracy of sample
collection techniques and to demonstrate the absence of interference a n d / o r cross-
contamination. For this investigation, a w a s t e / p r o d u c t QC sample will consist of a
dup l i ca t e taken f rom an environmental sample in the f i e l d f o l l o w i n g homogenization
in the z ipper- top bag.
W a s t e / p r o d u c t dup l i ca t e samples will be lumped with soils and analyzed at a rate of
one per ten wa s t e /produc t samples per site (i.e., 10 percent). For each group of ten
sequentially collected samples (e.g., 1-0001 through 1-0010), any one of the ten
samples may be dup l i ca t ed . The sample will receive a unique index ID code as
described in Section 4.4.2.
S p l i t samples may also be produced in the laboratory where one portion of the sample
may be given to the proper ty owner or submitted for additional analyses (i.e., IR or
TEM), if requested. These sp l i t samples are processed in the same manner as the soil
samples and the remainder of the sample will be archived at CDM's laboratory. If
samples are submitted to the proper ty owner, a separate COC form is comple t ed
without i d e n t i f y i n g any analyses and should i d e n t i f y the sample was s p l i t as noted in
CDM Federal Programs Corporation 4-9
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Section 4Field Activities and Sampling Procedures

decontaminated in accordance with CDM F e d e r a l SOP 4-5 F i e l d Equipment
Decontamination at Nonradioac t ive Si t e s , with modi f i ca t i on ( A p p e n d i x C).
f o l l o w i n g modi f i ca t ions to SOP 4-5 have been reviewed and approved:
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the comment section. The samples , signed copy of the COC, and corresponding f i e l d •
data sheet will be transferred to any p r o p e r t y owner receiving s p l i t samples.
No other w a s t e / p r o d u c t QC sample s (e.g., f i e l d blanks, interlaboratory sp l i t s , etc.) are •
planned. Rinsate samples are used to evaluate the e f f e c t i v ene s s of decontamination
procedures. The soil analyses used for this p r o j e c t have a re lat ively high limit of _
detection and cross-contamination f r o m sampling equipment would have to be •
extreme to be d e t e c tab l e in a sample. Decontamination of equipment to be visually
clean will be s u f f i c i e n t to avoid cross-contamination and, there fore , no rinsate blanks «
will be co l l e c t ed . •
4.4.7 Equipment Decontamination _
Equipment used to collect, handle, or measure was t e /produc t samples will be p

Section 5.0, Procedures - Decontamination water will not be captured and will be •
discharged to the ground at the site. II
Section 5.3, S a m p l i n g Equipment Decontamination - ASTM T y p e II DI water will not IE
be used. Rather, l o ca l ly available DI water will be used. Decontamination water will m
be discharged to the ground at the site.
Section 5.6, W a s t e Disposal - Decontamination water will not be captured and will not •
be packaged , lab e l ed , or stored as investigation-derived waste.
The decontamination procedure for non-disposable equipment will consist of a tap !•
.water and alconox wash with brush scrubbing, f o l l o w e d by a tap water rinse, and
final DI water rinse. The equipment will then allowed to air-dry before being H
wrapped in clean p l a s t i c or aluminum f o i l . All equipment will be decontaminated •
b e f o r e coming into contact with any sample. Rinse water will be discharged to the
ground at the site. Any other deviations f r om the decontamination procedures will be I
recorded in the a p p r o p r i a t e f i e l d logbook. •
4.4.8 H e a l t h and S a f e t y •
All sampling will be p er f ormed in accordance with all a p p l i c a b l e EPA, OSHA, -
corporate, and site health and s a f e t y requirements. CDM Federal has prepared a _
SHSP for the site that is attached as A p p e n d i x D. •

4.5 Personal Air S a m p l i n g •
CDM Federa l Programs Corporation . 4-10 •
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Section 4Field Activities and Sampling Procedures
4.5.1 S e l e c t i n g S a m p l e Loca t i on s
Personal air samples will be col lec ted on a total of f our Stimson Lumber Company
employees. Eight-hour time weighted average (8-hr TWA) sample s will be c o l l e c t ed
on two employees working in the Planer Plant (Pla t e 1, Plywood Plant), and two
employees working in the Central Maintenance Building (Plate 1, Building
Containing Zonol i t e Insulat ion). Thes e f our employee s will be sampled for a period
of three consecutive days. A total of 12 personal air sample s will be co l l e c t ed
(exc luding blanks).

4.5.2 S a m p l e I d e n t i f i c a t i o n
Each personal air sample will be i d e n t i f i e d with a unique coding system for all sample
media col lec ted. This coding system ( I n d e x ID) is designed to prevent accidental
dupl i ca t ion of sample ident i f i ca t i on numbers and ensures that all samples have a
unique i d e n t i f i c a t i o n number assigned to them. The s e codes start at 1-0001 and are
sequentially numbered so that thousands of unique codes are available, as necessary.
To ensure mat the laboratory is "blind" and does not receive certain s p e c i f i c
information about a sample, only the index ID code will be used to label sample
cassettes.
4.5.3 C o l l e c t i o n and Analys i s of Personal Air S a m p l e s
Personal air sample s will be co l l ec ted by drawing air through a mixed ce l lulo se ester
(MCE) f i l t e r (0.45 jam pore size) at a s p e c i f i e d f l o w rate for a s p e c i f i e d period of time.
The detail s of the method are provided in EPA SOP 2015 Asbes to s S a m p l i n g
( A p p e n d i x C). Under normal circumstances, personal air sample s will be co l l e c t ed at
a f l o w rate of 2.5 liters per minute ( L / m i n ) over a 7- to 8-hour sampl ing period. This
results in a total sampling volume 1200 liters.
All personal air samples will be analyzed in accordance with International S t a n d a r d ,
Determination of Asbestos Fibers (ISO 13012), NIOSH Method 7400, Asbestos by
PCM, and EPA Asbes to s Hazard Emergency Response Act (AHERA) Method ,
Asbes tos by TEM.
Depending on the sampl ing conditions, work activities, the level of asbestos in the air,
and the level of interfering part i c l e s in the air, the f l o w rate, total sampling time, a n d / o r
sampling volume may require modi f i cat ions . The decision to m o d i f y the f l o w rate, time,
or volume will be made by PES in consultation with the EPA OSC and V o l p e Center
representative. . •
4.5.4 S a m p l e Documentation
S a m p l i n g activities during this assessment will be documented in a f i e l d logbook and
on f i e l d sample data sheets ( A p p e n d i x B) to be maintained by the f i e l d team in
accordance with CDM F e d e r a l SOP 4-1 F i e l d Logbook Content and Control
CDM Federa l Programs Corporation 4-11
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Section 4Field Activities and Sampling Procedures
( A p p e n d i x C). The f i e l d team leader will be responsible for maintenance and
document control of the f i e l d logbook.
4.5.5 S a m p l e Cus tody, Packaging, and S h i p p i n g
This section detail s the sample custody and the c l a s s i f y i n g , i d e n t i f y i n g , label ing,
packaging, and transport ing of personal air sample s col lec ted during this
investigation.
S a m p l e c l a s s i f i ca t i on is necessary to ensure the protec t ion of personnel involved in
the shipment of samples, and to maintain the integrity of each sample. Personal air
samples col lected during this assessment will be c l a s s i f i ed as environmental samples.
To maintain a record of sample collection, transfer between personnel, shipment, and
receipt by the laboratory, COC records will be used. The COC record will be
employed as physical evidence of sample custody and control, and provides the
means to i d e n t i f y , track, and monitor each individual sample f r om the point of
collect ion through final data reporting. COC procedures will f o l l o w the requirements
set f o r t h in CDM Federa l SOP 1-2 S a m p l e Custody, with modif icat ions ( A p p e n d i x C).
The f o l l o w i n g modi f i ca t ions to SOP 1-2 have been reviewed and approved:
Sect ion 5.2, S a m p l e Label s and T a g s - A label will be a f f i x e d to each air-sampling
cassette prior to being sh ipped to the a p p r o p r i a t e laboratory. This number will
correspond to the number assigned (i.e., I n d e x ID) to that particular sample in the
f i e l d data sheets.
S a m p l e s col lected during this investigation will be packaged and s h i p p e d in
accordance with CDM F e d e r a l SOP 2-8, Packaging and S h i p p i n g of Environmental
S a m p l e s ( A p p e n d i x C) and ASTM Standard D-5755-97 ( A p p e n d i x C), with
modi f i cat ion. The f o l l o w i n g modi f i ca t i on s to SOP 2-8 are as f o l l o w s :
Section 4.0, Required Equipment - No vermiculite or other absorbent material will be
used. No bubble wrap or ice will be used.
4.5.6 Quality Control S a m p l e s
F i e l d personnel will pr epare one type of QC sample: f i e l d blanks.
Field Blanks
F i e l d personnel will prepare blank sample s for personal air sample s by label ing unused
f i l t e r cassettes and submitting them for analysis.
4.5.7 Equipment Decontamination
This p r o j e c t requires the decontamination of all personal air sampling equipment
(e.g., pumps, cassette, tubing, etc) prior to sampling and prior to leaving the site.
CDn* Federal Programs Corporation 4-12
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Section 4Field Activities and Sampling Procedures
Equipment used to col lec t , handle, or measure personal air sample s will be
decontaminated in accordance with CDM F e d e r a l SOP 4-5 F i e l d Equipment
Decontamination at Nonradioac t ive Sit e s , with m o d i f i c a t i o n ( A p p e n d i x C). The
f o l l o w i n g modi f i ca t ions to SOP 4-5 have been reviewed and approved:
Section 5.0, Procedures - Decontamination water will not be captured and will be
discharged to the ground at the site.
Section 5.3, S a m p l i n g Equipment Decontamination - ASTM T v p e II DI water will not
be used. Rather, local ly available DI water will be used. Decontamination water will
be discharged to the ground at the site.
Section 5.6, W a s t e Disposal - Decontamination water will not be captured and will not
be packaged, labeled, or stored as investigation-derived waste.
The decontamination procedure for non-disposable equipment will consist of a tap
water and alconox wash with brush scrubbing, f o l l o w e d by a tap water rinse, and
final DI water rinse. The equipment will then be allowed to air-dry b e f o r e being
wrapped in clean p la s t i c or aluminum f o i l . All equipment will be decontaminated
be fore coming into contact with any sample. Rinse water will be discharged to the
ground at the site. Any other deviations f rom the decontamination procedures will be
recorded in the a p p r o p r i a t e f i e l d logbook.
4.5.8 H e a l t h and S a f e t y
All sampling will be p er f ormed in accordance with all a p p l i c a b l e EPA, OSHA, corporate,
and site health and s a f e t y requirements. CDM F e d e r a l has pr epared a SHSP for the
p r o j e c t site that is attached as A p p e n d i x D.
4.6 Ambient Air
4.6.1 S e l e c t i n g S a m p l e Locations
Ambient air samples will be co l l ec t ed f r o m two of the buildings at the Stimson
f a c i l i ty , the Planer Plant and the Central Maintenance F a c i l i t y . A p p r o x i m a t e l y f our
ambient air samples will be collected f r om each of the buildings during normal daily
operations and while equipment is running. A total of eight ambient air sample s will
be col lected (excluding blanks). The s p e c i f i c s of the air sampl ing locations will be
determined on site. The EPA OSC and V o l p e Center representative working with the
sampling team will determine the locations of ambient air samples to be col lec ted in
each building.

4.6.2 S a m p l e I d e n t i f i c a t i o n
CDM Federal Programs Corporation 4-13
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Section 4Field Activities and Sampling Procedures
Each ambient air sample will be i d e n t i f i e d with a unique coding system for all sample
media col lec ted. This coding system ( I n d e x ID) is designed to prevent accidental
dup l i ca t i on of sample id en t i f i ca t i on numbers and ensures that all samples have a
unique i d e n t i f i c a t i o n number assigned to them. The s e codes start at 1-0001 and are
sequentially numbered so that thousands of unique codes are available, as necessary.
To ensure that the laboratory is "blind" and does not receive certain s p e c i f i c
information about a sample, only the index ID code will be used to label sample
cassettes.
4.6.3 C o l l e c t i o n and A n a l y s i s of Ambient Air S a m p l e s
Ambient air samples will be col lec ted by drawing air through a MCE f i l t e r (0.45 urn
pore size) at a s p e c i f i e d f l o w rate for a s p e c i f i e d period of time. The de tai l s of the
method are provided in EPA SOP 2015 Asbes to s S a m p l i n g ( A p p e n d i x C). Under
normal circumstances, ambient air samples will be col lec ted at a f l o w rate of 10 L / m i n
over a 6 to 7-hour sampling period. This results in a total sampling volume of 4200
liters.
All ambient air sample s will be analyzed in accordance with International S t a n d a r d ,
Determination of Asbes tos Fiber s (ISO 13012), NIOSH Method 7400, Asbestos by
PCM, and EPA A H E R A Method , Asbes to s by T E M .
Depending on the sampl ing conditions, work activities, the level of asbestos in the air,
and the level of inter f er ing par t i c l e s in the air, the f l o w rate, total sampl ing time, a n d / o r
sampl ing volume may require modi f i cat ions . The decision to m o d i f y the f l o w rate, time,
or volume will be made by PES in consultation with the EPA OSC and V o l p e Center
representative.
4.6.4 S a m p l e Documentation
S a m p l i n g activities during this assessment will be documented in a f i e l d logbook (and
on f i e l d sample data sheets, see A p p e n d i x B) to be maintained by the f i e l d team in
accordance with CDM F e d e r a l SOP 4-1 F i e l d Logbook Content and Control
( A p p e n d i x C). The f i e l d team leader will be responsible for maintenance and
document control of the f i e l d logbook.

4.6.5 S a m p l e Cus tody, Packaging, and S h i p p i n g
This section detai l s the sample custody and the c l a s s i f y i n g , i d e n t i f y i n g , labeling,
packaging, and transport ing of air samples co l l ec t ed during this investigation.
S a m p l e c la s s i f i ca t i on is necessary to ensure the protect ion of personnel involved in
the shipment of samples , and to maintain the integrity of each sample. Air samples
col lec ted during this assessment will be c la s s i f i ed as environmental samples.
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Section 4Field Activities and Sampling Procedures
To maintain a record of sample collection, trans f er between personnel, shipment, and
receipt by the laboratory, COC records will be used. The COC record will be
employed as physical evidence of sample custody and control, and provide s the
means to i d e n t i f y , track, and monitor each individual sample f r om the point of
collection through final data reporting. COC procedures will f o l l o w the requirements
set f o r t h in CDM F e d e r a l SOP 1-2 S a m p l e Cus tody, with mod i f i ca t i on s ( A p p e n d i x C).
The f o l l o w i n g modi f i ca t i on s to SOP 1-2 have been reviewed and approved:
Section 5.2, S a m p l e Labels and T a g s - A label will be a f f i x e d to each air-sampling .
cassette prior to being sh ipped to the a p p r o p r i a t e laboratory. This number will
correspond to the number assigned (i.e., index ID) to that part icular sample in the
f i e l d data sheets.
S a m p l e s collected during this investigation will be packaged and s h i p p e d in
accordance with CDM Federal SOP 2-1 Packaging and S h i p p i n g of Environmental
S a m p l e s ( A p p e n d i x C) and ASTM Standard D-5755-97 ( A p p e n d i x E), with
modification. The f o l l o w i n g modi f i ca t ions to SOP 2-1 have been reviewed and
approved:
Section 1.4, Required Equipment - No vermiculite or other absorbent material will be
used. No bubble wrap or ice will be used.

4.6.6 Quality Control S a m p l e s
F i e l d personnel will prepare one t y p e of QC sample: f i e l d blanks.
Field Blanks
F i e l d personnel will prepare blank samples for air by labeling unused f i l t e r cassettes and
submitting them for analysis.
4.6.7 Equipment Decontamination
This p r o j e c t requires the decontamination of all air sampling equipment (e.g., pumps ,
cassette, tubing, etc) prior to sampling and prior to leaving the site.
Equipment used to col lect , handle, or measure air samples will be decontaminated in
accordance with CDM F e d e r a l SOP 4-5 F i e l d Equipment Decontamination at
Nohradioact ive Site s , with modi f i ca t i on ( A p p e n d i x C). The f o l l o w i n g modi f i ca t ions
to SOP 4-5 have been reviewed and approved:
Section 5.0, Procedures - Decontamination water will not be captured and will be
discharged to the ground at the site.
Section 5.6, Was t e Disposal - Decontamination water will not be captured and will not
be packaged, labe l ed , or stored as investigation-derived waste.
w D I V I Federa l Programs Corporation 4-15
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Section 4Field Activities and Sampling Procedures
The decontamination procedure for non-disposable equipment consists of a tap water
and alconox wash with brush scrubbing, f o l l o w e d by a tap water rinse, and final DI
water rinse. The equipment will then be allowed to air-dry be fore being wrapped in
clean p l a s t i c or aluminum f o i l . All equipment will be decontaminated be fore coming
into contact with any sample. Rinse water will be discharged to the ground at the site.
Any other deviations f r o m the decontamination procedures will be recorded in the
a p p r o p r i a t e f i e l d logbook.

4.6.8 H e a l t h and S a f e t y
All sampling will be p er f ormed in accordance with a p p l i c a b l e EPA, OSHA, corporate,
and site health and s a f e t y requirements. CDM F e d e r a l has prepared a SHSP that is
s p e c i f i c to this p r o j e c t attached as A p p e n d i x D.

4.7 Microvacuum Dust S a m p l i n g
4.7.1 S e l e c t i n g S a m p l e Locat ions
Microvacuum dust samples will be collected within two of the buildings at the
Stimson Lumber company f a c i l i t y , the Planer Plant and the Central Maintenance
building. A p p r o x i m a t e l y 15 dust sample s will be co l l e c t ed f rom the Central
Maintenance building and a p p r o x i m a t e l y 10 dust samples will be co l l e c t ed f r om the
Planer Plant. A total of approx imat e ly 25 microvacuum dust sample s will be co l l ec ted
by PES' f i e l d team during this assessment.
The s p e c i f i c s of the dust sampling locations will be determined on site. The EPA OSC
and V o l p e Center representative working with the sampl ing team will determine the
location of microvacuum dust samples to be co l l e c t ed at in each building.

4.7.2 S a m p l e I d e n t i f i c a t i o n
Each dust sample will be i d e n t i f i e d with a unique coding system for all sample media
col l ec t ed. This coding system ( I n d e x ID) is designed to prevent accidental dup l i ca t i on
of sample id en t i f i ca t i on numbers and ensures that all samples have a unique
id en t i f i c a t i on number assigned to them. Thes e codes start at 1-0001 and are
sequentially numbered so that thousands of unique codes are available, as necessary.
To ensure mat the laboratory is "blind" and does not receive certain spec i f i c
information about a sample, only the index ID code will be used to label sample
cassettes.

4.7.3 C o l l e c t i o n and Analys i s of Microvacuum Dust S a m p l e s
Microvacuum dust samples will be col lec ted by drawing air through a MCE f i l t e r
(0.45 um pore size) at a f l o w rate of 2.0 L / m i n for a minimum sampl ing time of two
wDIVI Federal Programs Corporation 4-16
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Section 4Field Activities and Sampling Procedures
minutes or until all visible dust or par t i cu la t e matter has been removed f r o m the
sampling area, whichever comes f i r s t . The detai l s of the method are provided in
ASTM Standard D-5755-95, Microvacuum S a m p l i n g and Indirect Analys i s Dust by
Transmission Electron Microscopy for Asbes to s Structure Number Concentrations
( A p p e n d i x E). For the purpose s of this p r o j e c t there will be one mod i f i ca t i on to the
ASTM Method. The f o l l o w i n g mod i f i ca t i on to ASTM Method D-5755-95 i s noted:
Section 8.7, S a m p l e Area - The ASTM method indicates that a 100 square centimeters
(cm2) sampling area be vacuumed per cassette. In order to obtain a more
representative dust sample f rom several areas within each building, PES will vacuum
three separate 100 cm2 sampl ing areas per sampling cassette. T h e r e f o r e each cassette
will represent the dust from a 300 cm2 area.
All microvacuum samples will be analyzed in accordance with International
S t a n d a r d , Determination of Asbes to s Fiber s (ISO 13012.

4.7.4 S a m p l e Documentation
S a m p l i n g activities during this assessment will be documented in a f i e l d logbook and
on f i e l d sample data sheets ( A p p e n d i x B) to be maintained by the f i e l d team in
accordance with CDM Federal SOP 4-1 F i e l d Logbook Content and Control
( A p p e n d i x C). The f i e l d team leader will be responsible for maintenance and
document control of the f i e l d logbook.
4.7.5 S a m p l e Cus tody, Packaging, and S h i p p i n g
This section detail s the sample custody and the c l a s s i f y i n g , i d e n t i f y i n g , label ing,
packaging, and transporting of dust samples co l l ec ted during this investigation.
S a m p l e c la s s i f i ca t i on is necessary to ensure the protec t ion of personnel involved in
the shipment of samples, and to maintain the integrity of each sample. Dust sample s
col lec ted during this assessment will be c l a s s i f i ed as environmental samples.
To maintain a record of sample collection, transfer between personnel, shipment, and
receipt by the laboratory, COC records will be used. The COC record will be
employed as physical evidence of sample custody and control, and provides the
means to i d e n t i f y , track, and monitor each individual sample f r om the point of
collection through final data reporting. COC procedures will f o l l o w the requirements
set f o r t h in CDM F e d e r a l SOP 1-2 S a m p l e Custody, with modi f i ca t ions ( A p p e n d i x C).
The f o l l o w i n g modi f i cat ions to SOP 1-2 have been reviewed and approved:
Section 5.2, S a m p l e Labels and T a g s - A label will be a f f i x e d to each air sampling
cassette prior to being shipped to the appropr ia t e laboratory. This number will
correspond to the number assigned (i.e., index ID) to that particular sample in the
f i e l d data sheets.
CDm Federa l Programs Corporation 4-17
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Section 4Field Activities and Sampling Procedures
S a m p l e s co l l e c t ed during this investigation will be packaged and sh ipp ed in
accordance with CDM F e d e r a l SOP 2-1, Packaging and S h i p p i n g of Environmental
S a m p l e s ( A p p e n d i x C) and ASTM Standard D-5755-97 ( A p p e n d i x E), with
modi f i cat ion. The f o l l o w i n g modi f i ca t ions to SOP 2-1 are as f o l l o w s :
Section 1.4, Required Equipment - No vermiculite or other absorbent material will be
used. No bubble wrap or ice will be used.
4.7.6 Quality Control S a m p l e s .
Quality control methods include both a f i e l d and laboratory component. Normal ly , f i e l d . jf
personnel will prepare two type s of QC samples: d u p l i c a t e s and blanks. However, f i e l d
dup l i ca t e s will not be co l l ec t ed for microvacuum samples. In accordance with the ASTM •
standard, a microvacuum sample must be collected for two minutes or until all visible |
dust or particulate has been removed f rom a s p e c i f i e d area. T h e r e f o r e , it may be
imposs ible to d u p l i c a t e the sampling of dust. •
Field Blanks
F i e l d personnel will prepare blank sampl e s for dust by labe l ing unused f i l t e r cassettes •
and submitting them for analysis. I
4.7.7 Equipment Decontamination •
This p r o j e c t requires the decontamination of all microvacuum sampling equipment m-
(e.g., pumps, cassette, tubing, etc) prior to sampling and prior to leaving the site.
Equipment used to col lec t , handle, or measure dust sample s will be decontaminated •
in accordance with CDM F e d e r a l SOP 4-5 F i e l d Equipment Decontamination at
Nonradioact ive Si t e s , with modi f i ca t i on ( A p p e n d i x C). The f o l l o w i n g mod i f i ca t i on s f l
to SOP 4-5 have been reviewed and approved: m
Section 5.0, Procedures - Decontamination water will not be captured and will be •
discharged to the ground at the site. I
Section 5.3, S a m p l i n g Equipment Decontamination - ASTM T y p e II DI water will not flt
be used. Rather, l o ca l ly available DI water will be used. Decontamination water will •
be discharged to the ground at the site.
Section 5.6, Waste Disposal - Decontamination water will not be captured and will not m
be packaged , lab e l ed , or stored as investigation-derived waste.

IThe decontamination procedure for non-disposable equipment will consist of a tap
water and alconox wash with brush scrubbing, f o l l o w e d by a tap water rinse, and
final DI water rinse. The equipment will then be allowed to air-dry be fore being •
wrapped in clean plas t i c or aluminum f o i l . All equipment will be decontaminated m
be f or e coming into contact with any sample. Rinse water will be discharged to the
CDM F e d e r a l Programs Corporation 4-18 •
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Section 4Field Activities and Sampling Procedures

II
1 ground at the site. Any other deviations f r o m the decontamination procedures will be

recorded in the a p p r o p r i a t e f i e l d logbook.

I 4.7.8 H e a l t h and S a f e t y
All sampling will be p er f ormed in accordance with a p p l i c a b l e EPA, OSHA, corporate,

I and site health and s a f e t y requirements. CDM F e d e r a l has pr epared a SHSP that is
s p e c i f i c to this p r o j e c t attached as A p p e n d i x D.

I
I
I
1
I
I
I

i
CDM Federal Programs Corporation * 4-19

P:\2603-UbbyVStinuon UimbcrtainBon SAPVSliiitKjnS W doc



T a b l e 4-1 S a m p l i n g S u p p l y and Equipment Check l i s t

General
S A P
SOPs
H A S P
access agreement
sample l a b e l s / t a g s / p e n s
permanent markers
f i e l d book
p i n f l a g s
d igi ta l camera
garbage bags
100-foot tape measure
GPS unit
ce l lu lar phone
f i l e box
color pencil s
F e d e r a l Express s h i p p i n g labe l s
f i e l d f orms (COCs and Data S h e e t s )
tool kit
1-gallon z i p p e r - t o p bags
Equipment Decontamination/Personal
Protect ive Equipment
rubber overboots
Tyvek coveralls
liquid soap
di spo sab l e gloves
respirators w / c a r t r i d g e s (see HASP)
duct tape
respirator cleaning kit
5-gallon water-boy
paper towels
s a f e t y glasses
eye wash kit
f i r s t aid kit
tap water
garden sprayer
long-handle brush
aluminum f o i l
tubs for decontamination
S o i l and W a s t e / P r o d u c t
bulb plant ing tool, trowel, or other sampling
sampl ing device
site maps
f l a g g i n g stakes
300-ft measuring tape

f l a g g i n g tape
p la s t i c sheeting
Air and Dust S a m p l i n g
high-volume sampl e p u m p s ( 2 - 1 2 L / m i n )
low-volume sample pumps
tygon tubing
sample s tands
air-flow calibrator
t u b i n g / c a s s e t t adap tor s
shrink-wrap
extension cord
50 f i l t e r cassettes (0.45 um, MCE f i l t e r )
air sampl ing forms
f i l t e r cassettes
tyvek
metric ruler
f i l t e r p a p e r
8 1 / 2 x 11 p l a s t i c sheets
masking tape
tape measure
f l a s h l ight w / b a t t e r i e s
ear p l u g s
m a g n i f y i n g glass
d i s p o s a b l e hand cleaning wipes
100 cm 2 -template
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S e c t i o n 5

1 Laboratory Analyt i ca l M e t h o d sIIIIiiiiiIiIiiit

All soil and w a s t e / p r o d u c t samples will be processed prior to analysis. T h e r e f o r e ,
these samples will be sent to the CDM Inc. laboratory for sample processing (i.e.,
drying, sieving, mass balances, etc.), preparat ion of dup l i ca t e s , s p l i t sample s for USGS
infrared (or other) analyses, and archive requests. The s e sample s will be sent d ir e c t ly
f r om the f i e l d to the attention of T o d d Burgesser at:
CDM Inc. Laboratory
2710 Walnut St.
Denver, Colorado 80202
(303) 295-3935
The air and dust sample s will be sent direc t ly to the analytical laboratory and will not
require any processing at the CDM Inc. Laboratory.
Chain of custody procedures will be maintained through the process ing phase and
subsequent sh ipp ing to the analytical laboratory. Analyt i ca l services for all of the
samples (i.e., soil, w a s t e / p r o d u c t , dust, and air) will be conducted by one of the
f o l l o w i n g laboratories:
EMSL Analytical Inc.
107 H a d d o n Avenue
Westmont, NJ 08108
Attn: Mr. Robert DeMalo
(800) 220-3675 ext. 1256
Reservoir Environmental Services Inc.
1827 Grant Stree t
Denver, Co 80203
Attn: Ms. JeanneOrr
(303)964-1986
The most a p p r o p r i a t e analytical methods for each environmental medium will
depend on the type and level of asbestos contamination and on the detection leve l s
needed to assess hazard a n d / o r nature and extent of contamination. T a b l e 5-1
i d en t i f i e s the analytical methods that will be utilized during the assessment.
The laboratory used for all sample analysis will be accredited under the Laboratory
Accreditat ion Program as sponsored by the American Industrial Hygiene Associat ion
(AIHA). The laboratory will also actively part i c ipate in the NIOSH Proficiency

C D I w l Federal Programs Corporation 5-1
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Section 5Laboratory Analytical Methods
Analyt i cal T e s t i n g Program for Laboratory Quality Control for asbestos. L a s t l y , the
laboratory will be f u l l y accredited for TEM and PLM analysis under the National
Voluntary Laboratory Accredi tat ion Program as sponsored by the National Ins t i tu t e
o f S t a n d a r d s and Techno logy (NIST).

I
I
I
I
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T a b l e 5-1 Summary of Analytical M e t h o d s
Matrix

Soil**

W a s t e /
Product
Dust

Personal
Air

Ambient
Air

Analys i s
Asbes to s (bulk) by PLM
Asbes to s (bulk) by
TEM***
Asbes to s (bulk) by PLM
Asbes to s (bulk) by
TEM***
International S t a n d a r d ,
Determination of
asbestos f i b er s
• International

S t a n d a r d ,
Determination of
asbestos f i b er s

• PCM
• TEM
• International

S t a n d a r d ,
Determination of
asbestos f i b er s

• PCM
• TEM

H o l d i n g
T i m e

6 months

6 months

6 months

6 months

6 months

Analyt i ca l Method*
NIOSH Method 9002
EPA 600-R93-119
NIOSH Method 9002
EPA 600-R93-119
ISO 10312

• ISO 10312

- NIOSH Method 7400
• EPA A H E R A Method
• ISO 10312

• NIOSH Method 7400
• EPA A H E R A Method

See A p p e n d i x E for methods.
It may be determined based on the PLM results that the bulk samples will need to be
fur th er analyzed via Scanning Microscopy and Energy Dispersive X-ray S p e c t r o s c o p y
utilizing Method EPA-Libby-01.
TEM a n d / o r USGS IR analyses may be p e r f o rmed on a subset of samples determined as
trace or non-detect via PLM analysis.

Acronyms:
NIOSH - National Ins t i tu t e for Occupational S a f e t y and H e a l t h
EPA - Environmental Protection Agency
PLM - polarized light microscopy
TEM - transmission electron microscopy
PCM - phase contrast microscopy
AHERA - Asbestos Hazard Emergency Response Act



Section 6Quality Assurance/Quality Control

If a CAR or improvement plan is required, a f o l l o w - u p verif ication must be
p e r f o r m e d within 20 working days upon receipt of the CAR or improvement p lan
response to ensure that corrective actions were implemented. More de ta i l ed
information regarding corrective action procedures is provided in the next section.

II
sampl ing and analysis and to provide rapid f e e d b a c k to the p r o j e c t s t a f f and to •
f a c i l i t a t e corrective action and continuous improvement. ™
Laboratory audi t s / s e l f assessments evaluate laboratory procedures to ensure that •
they f o l l o w Good Laboratory Practices (GLP) Guide l ine s and to ensure that they do ^
not c on f l i c t with p r o j e c t requirements. If c o n f l i c t s are noted, these must be addres sed
so that p r o j e c t requirements are met. •
Other po s s ib l e audit s/ s e l f assessments that may be carried out over the course of the
p r o j e c t including: •
• Review and veri f i cat ion of procedures f o l l o w e d as part of real-time control

charting of QC sample s analyzed via f i e l d and contract laboratory procedures I
• Evaluation of the f l o w of electronic data S
• Review and veri f i cat ion of hardcopy data
A u d i t s / s e l f assessments may review the data f l o w , ver i fy data entry procedures, and -
evaluate whether data management QC protoco l s will be observed. If aud i t s / s e l f
assessments resul t ing f r o m review of any of the procedures reveal that p r o j e c t I
requirements are not met, then an improvement plan ( F i g u r e 6-1) or immediate '
corrective action for the de f i c i ency must be requested, reviewed, and reported.
Results for all audits or s e l f-as s e s sment s will be submitted to the corporate QA •
director i d e n t i f i e d on the signature p a g e of this document. I n f o r m a t i o n in the reports
includes: —

• T y p e o f p r o j e c t audi t/ s e l f assessment ( f i e l d , o f f i c e , laboratory, data
management, etc.) —• Date of aud i t / s e l f assessment •

• Summary of s i tuation or procedures reviewed
•• Resul t s of the a u d i t / s e l f assessment and p l a n of action de s cr ib ing any non- g

conformances noted I
• Corrective action request(s) ( C A R ) or improvement plan, if non-conformance

noted. M
• Date by which CAR or improvement plan action must be received with response £

and any necessary documentation

•
jj

6.2.2 Corrective Action Procedures §
Two type s of corrective actions may result f r o m p r o j e c t audi t s / se l f assessments:
immediate and long-term. Immediate corrective actions include correcting •

C D I V I F e d e r a l Programs Corporation 6-2 |
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IIII • I d e n t i f y the deviation or de f i c i ency
•

• Request a corrective action
• " P o T i o - H - f T i o -nrr^Vilom f V i r o n o *

I
I
I
I
I
I
I
1
I

i

Section 6Quality Assurance/Quality Control
de f i c i enc i e s or errors or correcting inadequate procedures. Long-term corrective
actions are designed to eliminate the sources of de f i c i enc ie s or errors. If either t y p e of
corrective action is deemed necessary f o l l o w i n g a p r o j e c t a u d i t / s e l f assessment, each
s t ep in the f o l l o w i n g procedures must be documented:

Report the problem through a CAR or through an improvement p lan to the
QA director
Review the corrective action response
Perform a f o l l o w - u p verification to ensure the deviation is not recurring

H wDlwl Federa l Programs Corporation 6-3
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F i g u r e 6-1 Improvement Plan

C O M F E D E R A L P R O G R A M S C O R P O R A T I O N
I M P R O V E M E N T P L A N

Project N o . / T i t l e :
C l i e n t / C o n t r a c t :
Projec t Manager: QA Coordinator:

S i t u a t i o n (Attach A d d i t i o n a l Pages as Required):

S i t u a t i o n Ident i f i ed By: Date:

P l a n of Act i on (Attach A d d i t i o n a l Pages as Required):

R e s p o n s i b l e f o r Action:
S c h e d u l e d C o m p l e t i o n Date:.

Actual C o m p l e t i o n Date: _
Projec t M a n a g e r S i g n a t u r e : Date:
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S e c t i o n ?
Data Report ing and Deliverable s
F o l l o w i n g complet ion of analysis for each sample delivery group (SDG), the
laboratory will prepare a report that will include a tabulation of all sample results ,
COC forms, and laboratory Q A / Q C analyses pertinent to that SDG. No evaluation or
validation will be conducted on the data, which includes not evaluating the f i e l d QC
samples. The laboratory will fax or deliver the report to the a p p r o p r i a t e personnel
(CDM Federa l for soil and w a s t e / p r o d u c t or PES for dust and air). The laboratory
will also submit an electronic copy of the data results to CDM F e d e r a l . The result s of
the sampling will be entered into a database currently maintained by the V o l p e
Center.
Final laboratory reports will be provided to CDM F e d e r a l that include all sample
results, necessary narratives, replicate analyses, continuing calibration results (if
available), and any other QC results associated with the analyses.
F o l l o w i n g complet ion of all f i e l d activities and receipt of all f ina l S D G s , CDM F e d e r a l
will prepare a d r a f t report for the Stimson Lumber Company site. The d r a f t report
will include a brief de scr ipt ion of the f i e l d program, laboratory test results, maps
showing the locations and concentrations of the sample s co l l e c t ed , assessment of the
DQOs, and any deviations f rom the SAP. Cop i e s of the laboratory results will be
attached as an appendix . Three copies of each d r a f t report will be submitted to the
V o l p e Center task order contracting o f f i c e r ' s technical representative (TO C O T R ) f or
review and comment:
Projec t Manager
U S / D O T / R S P A / V o l p e Center
Attn: John McGuiggin, PE
55 Broadway, Kendal l Square
Cambridge , ,MA 02142
Ph: (617)494-2574
Fax: (617)494-2789
Cell: (617)320-4164
Email: mcguiggin@volpe.dot .gov

Any comments received will be addressed and f i v e copies of the f inal report will be
issued to the TO COTR.

CDM Federa l Programs Corporation 7-1
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A S B E S T O S T E M L A B O R A T O R I E S , ESC.
F A C S I M I L E T R A N S M I S S I O N

Date: July 26, 2001

A t t e n t i o n : Veronica Bovee

Tota l Pages (inc lud ing Cover S h e e t ) :

F A X # :

Company:

C O N C E R N I N G A N A L Y T I C A L R E S U L T S FOR:

Job Name:

Job #:
Comments: Polarized Lieht Microscopy Bulk S a m p l e Analytical Results

f r M A i L E D&l
1409 Fifth S t r e e t , S u i t e C • Berkeley, CA 94710 • Ph.(510)528-0108 - FAX (510) 528-0109

With Branch Offices Located At: 952 GREG STREET, SPARKS, NV 89431
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A S B E S T O S T E M L A B O R A T O R I E S , I N C C A D O H S E L A P

I
Accredited by _

U.S. Dept of Commerce •

I
Jul-26-01
Veronica Bovee
P.O. Box 439
Libby, MT 59923

RE: LABORATORY JOB » 98-231
Polarized l ight microscopy analytical results for
J o b S i t e :
Job No.:

1 b u l k s a m p l e ( s ) .

Enclosed please f ind the bulk material analytical results for one or more samples submitted for asbestos
analysis. The analyses were performed in accordance with EPA Method 6.QO/R-93/116 or 600/M4-S2-020 forthe determination of asbestos in bulk building materials by polarized light microscopy (PLM)- Please note that
while PLM analysis is commonly performed on non-friable and f ine grained materials such as f l o o r tiles anddust, the EPA method recognizes that PLM is subject to limitations. In these situations, accurate results mayonly be obtainable through the use of more s o p h i s n ' c a t e d and accurate techniques such as transmission electron
microscopy (TEM) or X-ray d i f f r a c t i o n (XRD).

Prior to analysis, sample s are logged-in and all data pertinent to the sample recorded. The samples are checkedfor damage or di srupt ion of any chain-of-custody seals. A unique, laboratory ID number is assigned to each
sample. A hard copy log-in sheet containing all pertinent information concerning the sample is generated. Thi sand all other relevant paper work are kept with the sample throughout the analytical procedures to assure proper
analysis.

Each sample is opened in a class 100 HEP A negative air hood. A representative sampling of the material isselected and placed onto a glas s microscope slide containing a drop of refractive index oil. The glass s l ide isplaced under a polarizing l ight microscope where standard mineralogical techniques are used to analyze andquant i fy the various materials present, including asbestos. The data is then compiled into standard report format
and subjected to a thorough quality assurance check before the information is released to the client.

Sincere ly Yours,

Lab Manager
A S B E S T O S T E M L A B O R A T O R I E S , I N C .

— These results relate only to the sample s tested and must not be reproduced, except in full, with the approvalof the laboratory. This report must not be used to claim product endorsement by NVLAP or any other agency ofthe U.S. Government. — ........... M A I L E D

1409 FIFTH STREET, SUITE C . B E R K E L E Y . CA 947 10 . ( 5 1 0 ) 5 2 8 - 0 1 0 8 . , FAX (5 10)528-0 109
With Branch Offices Located At: 952 QREG STREET. SPARKS. NV 8943 1cc:nt in, j n r OCTU~I i.n i on i CTCO



J J L A K 1 4 E D J L 1 U H J L J V U C i ̂
A N A L Y T I C A L REPORT
£PA Method 600/R-93/U6 or 600/M4-82-020 Page: 1 of 1

Contact: Veronica Bovee Sample s Indi ca t ed:

' P.0. Box 439
L i b b y . M T 59923

Analyzed:
J o b S i t e / N o .

1
'0

Report No. 28145
Date Submit ted: Jul-25-01
Date Reporttd; M.26.01

S A M P L E ID A S B E S T O S
% T Y P E

O T H E R D A T A1) Non-AtbMtc* F i b e r s2 Matrix Mirtr ta l t3) D»t«mnw Collaetad4)0>t«AM>yz«l

D E S C R I P T I O N
F I E L DLAB

1.
Lab ID # 98-231-001

N o n e Detected White . F i b e n j u s Raw Ore
2)40-55% Mica, Other m.p.
3)4)Jul-26-01 S o i l / R o c k - O f f - W h i t e

Lab ID 3)

Lab ID 3)

Lab CD #
?1
3)4)

Lab ID »

D

4)

LablDit

D
3)4)

Lab ID #
2)

I )
H )

Lab ID #

Lab ID #

Lab ID #
f f i - M A i L E D

II
Detection Limit of Method is Estimated to b« 1% Asbes to s Using a Visual Area Estimation Technique

Lab Manage^.
ASBESTOS TEM L A B O R A T O R I E S , INC. 1409 FIFTH S T R E E T , B E J & E L E Y , C/ 94710 (510) 528-0108

With Brattch Offices Located At: 952 GREG STREET, S P A ^ X S , NV 89431

cc- <">" i ( pi en! ĉ cr
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A S B E S T O S T E M L A B O R A T O R I E S , I N C .
F A C S I M I L E T R A N S M I S S I O N

Date: J u V 2 0 / 2 0 0 1 Tota l Pages (inc lud ing Cover Sheet):
Atten t i on: Veronica Bovec FAX #: (406)293-9898

Company: Veronica Bovee

C O N C E R N I N G A N A L Y T I C A L R E S U L T S F O R ;

Job Name:

J o b # :

Comments: T r a n s m i s s i o n Electron Microscopy B u l f c S a m p l e A n a l y t i c a l Resul t s

© - M A I L E D

1409 Fifth Stre e t , S u i t e C • Berkeley, CA 94710 • Ph. (510) 528-0108 • FAX (510) 528-0109
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T R A N S M J S I O N E L E C T R O N M >ROSCOPY
A N A L Y T I C A L REPORT

Conuct:
Addre s s ;

Job She/
No.

Veronica Bovee
Veronica Bovee
P.O. Box 439
Libby, MT 59923

REPORT NO. 2Z2S6
Date: Jul-20-01

Date Received: M-16-01
Tota l S a m p l e s Analyzed: 1

S A M P L E D E S C R I P T I O N
Client S a m p l e # | GM01-013-03.
Laboratory S a m p l e #| 98-212-001

Roadway; south of bui lding • East of Creek.S o i l Sample .

S A M P L E P R E P A R A T I O N P A R A M E T E R S
W e i g h t o f Material S u s p e n d e d (mg):
Volume of Suspension Water (ml):
Volume o f S u s p e n s i o n F i l t e r e d (ml):

35.6 F i l t e r T y p e & Pore S i z e MCE 0.22um
E f f e c t i v e Filter Area (sq.mm) 201

A S B E S T O SD E T E C T E D IN SCAN AREA C A L C U L A T E D A S B E S T O SC O N C E N T R A T I O N ( W E I G H T % )
C H R Y S O T I L E

FD3ERS ( B U N D L E S
A M P f f l B O L E

FIBERS (BUNDLES C H R Y S O T I L E A M P f f l B O L E T O T A L
ND ND ND ND ND ND ND

C O M M E N T S
NOTE: A p p r o x i m a t e l y 50% of s ampl e contained a highly fibrous
ubes t i form mineral called winchitc/richtcri te that is not regulated byEPA. Over 100 f i b er s were observed and over 10 BOX spectra taken.

F i l t e r Loading: Moderate
S A E D Photo ID Nos . N o n e Taken

T E M / A N A L Y T I C A L P A R A M E T E R S
# Scanned For Bundles.
# Scanned For Fibers

8mm*m

8
Area (sq.mm) 0-0096 Bundle Scan Area (*t\.mm\ 0-0768
Area (sq.mm) 0-0096

Magnif i cat ion: IS.OOOX^

Fiber Scan Area (sq.mm) 0.0768

I
N O T A T I O N K E Y

Chrys. - Chryso t i l e Asbestos
A m p h . - A m p h i b o l e Asbestos

ND - None Detected
N o n - A s b . - N o n - A s b e s t o s

1 urn = 1 micron = 0.001 mm1 mm = 1 mil l imeter
1 sq.mm = 1 square mi l l ime t
1 cc = 1 cubic centimeter V

A S B E S T O S T E M L A B O R A T O R I E S , I N C .
Lab Manager Signa tur e

1409 FIFTH STREET, BERKELEY, CA 94710 (510) 528-0108

7 C - C T T O c n T n _ Q 7 r _ n T c • Y
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P r i n t p l o t V3.OOO

S a m p l e I D : A c t i n o l i t e F r o m L . A , # 2
Energy Range: O -10 kev l O e v / c h
Prese t: O f f
Real T i m e : 256.66 Sec. Live T i m « : 243.24 Sec .

5X D e a d t i m e 64O C o u n t s / S e c o n d
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Amphibole asbestos from Libby, Montana: Aspects of nomenclature
ANN G. WYLDE' AND JENNIFER R. VERKOUTEREN**

' L a b o r a t o r y for Mineral Deposits Research, Department of Geology, University of Maryland, Col lege Park, Maryland. 20742, U.S.A.
' O e m k a l Science and Technology Laboratory, National Inst i tu t e of Standards and Technology, Gaithersburg, Maryland, 20899, U.S.A.

A B S T R A C T
Richterite-asbeatos and winehite-asbestos are not listed in the federal regulations governing as-

bestos. However, asbestifonn winchite is found in the gangue at the LJbby, Montana, venniculite
depos i t , where asbestos-related diseases have been reported among the miners and millers. Chang-
ing amphibole nomenclature, uncertainties in rVVFe**. and natural compositional variability result
in samples of the a sbe s t i fonn amphibole from Libby being variably c las s i f i ed as soda trcmolite,
richterite, sub-calcic actinolitc, and winchite. A clas s i f i ca t ion of winchite-asbestos is assigned for
two samples of Libby asbestos analyzed for this report, consistent with the most recent International
Minenlogical Association c l a s s i f i c a t i o n system. Although some of the unit-cell parameters and op-
tical properties reported here arc distinctive, others are very similar to the tremolite-actinolite series.

I N T R O D U C T I O N
The U.S. Occupational S a f e t y and H e a l t h Administration

(OSHA) and tbe U.S. Environmental Protection Agency (EPA)
have regulated asbestos since the early 1970s (summarized
by Vu 1993). The current regulations s p e c i f y ehrysotile and
the asbes t i fonn habit of f i v e amphibole s: trcmolite, actino-
l i t c . a n t h o p h y l l i t e , riebeckite ( l i s t e d as c r o c i d o l i t e ) and
curnmingtonite-grunerite (listed as amosite) (Title 40, Code of
Federal Regulations. Pan 61 and Part 763; Title 29, Code of
Federal Regulations, Part 1910 and Part 1926'). These miner-
als were known at the time the regulations were f ir s t written to
have been mined commercially as asbestos. Although there have
been modifications to the regulations since they were first pro-
mulgated, most notably to c lari fy that cleavage fragments are
not asbestos (Federal Register 1992), the minerals that are regu-
lated have not changed. In particular, the sodic-calcic araphib-
oles winchite and richterite are not regulated.

An asbestifonn amphibole occurs as a gangue mineral in
the Zonolite* venniculite ore body in Libby, Montana, which
was mined from 1923 to 1990. Estimates of the abundance of
the amphibole in the unprocessed ore range from 0 to « 5 wr%
(Atkinson et aL 1982). An elevated incidence of mesothelioma,
the hallmark of asbestos exposure, has been reported among
the miners and miller* of Zonolite* in several studies that were
summarized by Ross et aL (1993). In late 1999 and early 2000,
many deaths alleged to be due to asbestos exposure in Libby
were reported in the p o p u l a r press, s t imu la t ing Congressional
oversight (106* Congress 2000). Of particular significance for

'Regulations deal ing with asbestos can be obtained through thewebsites maintained by OSHA (www.osha.gov) and the EPA(www.epa.gov).____________
• E-mail: jennifer.verkouteren@nist.gov

the regulatory community is the id en t i ty of the asbest i fonn
amphibole.

The asbestifonn amphibole at Libby has been referred to
under a variety of names, including tremolite, actinolite, soda
tremolite, richterite, and winchite. The current nomenclature
used in the popular press and by the residents of Libby is tremo-
lite, or trtmolite/actinolite. Deer et al. (1963) give an analysis
of an amphibole from Libby (taken from Larson 1942) that
they id en t i fy as "richterite (soda tremolite)."

tn the amphibole class i f ication system of Deer et al. (1963).
M i y a s h i r o ' s (1957) c las s i f i ca t ion of the alkali amphiboles was
generally adopted.. However, of particular significance to the
Libby amphibole. Deer et al. (1963) used the name richterite
in place of soda tremolite, dividing tremolite f rom richterite at
NaCau, (they considered winchite to be a subset of richterite).
The International Minenlogical Association (IM A) c la s s i f i ca-
tion (Leake 1978) continued the use of richterite in place of
soda tremolite and added s p e c i f i c chemical parameters for dis-
tinguishing the actinolite series from richterite and for a p p l y -
ing the name winchite. The parameters for richterite were *(Ca
-f Na) 2 1.34 atoms per formula unit (apfu) and 0.67 < 'Na <
134 a p f u (c la s s i fy ing tbe amphibole as a member of the sodic-
calcic group) and Si > 7.5 a p f u and A(Na+K) S 0.5 ap fu . By the
IMA197S classi f ication scheme, winchite is also a member of
the lodic-calcic group and is distinguished from richterite by
*(Na + K) < 0_5 apfu. Members of the actinolite series belong
to the calcic group and have *(Ca + Na) 2 1.34 a p f u and 'Na <
0.67 apfu. Another relevant evolution in the nomenclature was
the division between tremolite and actinolite; according to Deer
et aL (1963), tremolite contained between 0 and 20% feiro-
actinolite while according to the IMA. tremoli t e contained no
more than 10% feno-actinolite. The most recent nomencla-
ture changes in Deer et al. (1997) and the revised IMA classi f i-
cation (Leake et al. 1997) changed the p o s i t i o n s of the
subdivisions to fit a 50% rule. Under these changes. '(Na 4-

IIIIII
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Ca) > 1.0 a p f i i >$ now used to d e f i n e the calcic and sodic-calcicgroups, and the calcic group has "Na < 0.50 apfu.
R E S U L T S

Two samples of asbestifora amphibo l e from Libby were
analyzed f o l l o w i n g the experimental procedures detailed in
Verkouteren and W y l i e (2000). Chemical compositions, cell
parameters, and optical properties are given in T a b l e 1. One of
the samples had been in our collect ion for several years; the
other was obtained recently. S a m p l e 1 is relatively pure, loose
f iber and sample 2 was collected from the mine dump and is
composed primarily of a sbe sd form amphibole. In both cases,
the fibers are light green and asbestiform. The wi% Fe (ana-
lyzed as FeO) was converted to formula proportions of cations
assuming first all Fe** and then all Fe9*. It seems l ike ly that at
least some portion of the iron is bivalent, as more than 8.0
a p f u Si cannot be accommodated in the tetrahedral sites. Hence,
the "true" formulae must lie somewhere between these two
extremes.

Because "(Na •»• Ca) > 1.0 a p f u this amphibole is either a
sodic-calcic or a calcic amphibole. If all the iron is Fe2*; then
*Na = 0.63 or 0.61 a p f u , and-according to Miyashiro (1957)
the amphibole should be called soda tremolite. According to
Deer et al. (1963). it would probably be richterite. According
to L f t a k e (1978), it would be sub-calcic actinblite, and accord-
ing to Deer et al. (1997) and Leake et al. (1997), it would be
winchiie. If all the iron is Fe**, "Na increases to 0.75 or 0.67a p f u and according to Leake (1978); Deer et al. (1997) and
Leake et al. (1997). it would be winchite. The chemical com-
posi t ion of the Libby amphibole as reported by Larson (1942)
corresponds to a current c la s s i f i ca t i on of richterite.

Deer et aL (1963) chose NaCa^ as ihe dividing lice be-
tween richterite and tremolite because it was consistent with a

"relatively sudden" change in opt i ca l properties, s p e c i f i c a l l y a
decrease in birefringence, stronger pleochroism, lower indices
of refraction, and smaller optic axial angle. The refractive in-
dices given in Table 1 are d i f f e r e n t for the two samples, con-
sistent with the change 'm I - Mg/(Mg -i- Fe + Mn). Comparison
of the optical propertie s to those of the a c t i n o l i l c series
(Verkouteren and Wylie 2000) indicates that, for both samples,
t. is high and a, is low, al though not s ta t i s t i ca l ly outside the
populat ion of actinolite samples. The birefringence given in
T a b l e 1 is much lower than any actinolite sample in Verkouteren
and W y l i e (2000) and is a clear outlier; this is also true for thebirefringence of the Libby amphibole given by Larson (1942).
No d i f f e r enc e exists between the optic axial angle given hi Table
1 and the actinolite series; however, the optic axial angle for
the Libby amphibole reported by Larson (1942) is d i s t inc t ly
smaller than that of corresponding act inoli te s .
/ Comparison of the lattice parameters to those of the actino-
lite series (Verkouteren and W y l i e 2000) indicates that, for both
samples, a and c are at or within the 95 % prediction limits for
actinolite, but b is outside the lower 95% prediction limit by
more than 0.025 A. The values of a are high given a Ca value
of 1J a p f u ; these samples would f a l l into an anomalous region
in the actinolite series where a and Ca are pos i t ive ly correlated
(Verkouteren and Wylie 2000), and we would predict an a of
9.83 A or lower, The values of {3 for the Libby samples are
consistent with the actinolite series and the positive correla-
tion of p* and Ca. The potassian winchite-asbestos described by
W y l i e and Muggins (1980) has a larger a dimension, a smaller
b dimension, and the same c dimension when compared With
the a c t i n o l i t e series. S i m i l a r l y , the three non-Ti bearing
richtcrites in Oberti et al. ( 1 9 9 2 ) have larger a dimensions,
smaller b dimensions, aod the same e dimensions when com'
pared to the actinolite series.

TABLE 1. Chemical composition, optical properties, and can parameters of 2 samples of winchite-asbestos, Libby. Montana. (1o errorsin Darentrteses)
Oxide
S I O ,TiO,Cr,0,

, F e o 'MnOMgOCaO
K.OTotal

S a m p l a 1*
56.6(4)ad.n.d.0.5(1)6.0(6)0-1(0), 20.2(5)8.3(10)3.2(8)0.7(1)95.6

wry.
S a m p l e 2t

56.1(2)ad. .ad. .0.4(2)4.2(4)
0.3(3)21.0(4)8.8(2)3.4(2)0.8(2)

9S.O

S I. "AJJ T
MgFeMn1Cex.CCa"NaIB' N a*K
ZA

1 - M g / ( M g + F e + M n )
J U s j f f i j t * nrttU mple 1: n. = 1.621(1). î =, 1 .631(1).

a p f u g .
S a m p l e 1

8.04
8.04
0.094.28
0.72
0.015.100.10
1.270.632.000.25
0.130.380.15

n,« 1.637(1). c*2

all Ft* apfu4. all F« 1*

6amp*»2 Sample 1 S a m o l e 2
8.01
8.010.07
4.450.500.035.050.051.340.612.000.330.150.480-11

:« 15.B<0.5)-. S a m p l e 2:

7.920.088.000.014.210.710.014.94
1550.752.00
0.120.130.2S

n. = 1 . 8 1 8 ( 1 ) , n,=

7-920.07
8.00
4.410.500.03
4.94
1.330.672.000.360.1S0.41

1.628(1), n,=
' ! S S S l ? S f b V S ^ Z d , A. C= 5.288(3, A. P« 104.54(2)-. S a m p l e 2: a = 9.B61(2, A. >= 18.003(5) A. C= 5.276(6,

A. pi"l04.37(4)-.' Average m 6 analyses.t Average ol 3 analyses.§ Calculated on the basis of 23 O atoms.II>H <inm th« nuuBurod r a f r a c T l v e indices.

- M A S L E O
nn- *-.r rn c^rrij-
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D I S C U S S I O N
The composition of the Libby asbestiforra amphibole as

given in T a b l e 1 is consistent with an ident i f i ca t i on of winchitc-
asbestos, based on Leake et aL (1997). The samples can be
id en t i f i ed as winchites despite the uncertainty in site occupan-
cies resulting from the unknown oxidation state of Fe. The b
la t t i c e dimension and the birefringence are consistent with what
is known about wincnite (and richterite) and are distinct from
actinoli te. Ross et al. (1993) report that both tremolite and
richterite asbestos fibers were found in a specimen of Libby
verraiculite. Our two samples were collected approximately ten
yean apart, and probably from d i f f e r e n t areas in the mine, and
both are winchites, although our sample 2 is close to richterite
in composition (IA = 0.48 to 0.41 a p f a ) . Given the fact that
the Libby amphibole reported by Larson (1942) is a richterite,
it is p o s s i b l e that the amphibole composition ranges from
wincnite to richterite, and pos s ib ly to actinolite, throughout the
venniculite deposit. Asbe s t i f orm wincnite and richterite are also
known from other localities, where they are s imilarly associ-
ated with the alteration of alkali igneous rocks ( W y l i e and
Muggins 198Q; Deer et jj. 1997).

It is unfortunate that a regulatory decision could binge on
such detail s as the amount of *Na and the choice of class i f ica-
tion scheme. Whi l e the dist inctions among amphiboles are
important from a sc ienti f ic standpoint, they do not add s igni f i-
cantly to the regulatory terminology unless they are correlated
with risk assessment. There are data that show di f f er ence s in
disease potential among d i f f e r e n t minerals with similar mor-
p h o l o g y , such as between talc and tremolite (Guthrie and
Mossman 1993), but it is clear that the asbestiforra winchite in
Libby. Montana poses a health threat (106* Congress 2000).
Prom an analytical s tandpoint , the id en t i f i ca t i on of the spe-
c i f i c asbesdform mineral is necessary for comple t e character-
ization of the asbestos component in any cample. The regulatory
requirement to i d e n t i f y me mineral can be addressed by pro-
viding reference values for known asbest i form amphibole!,
which was, in part, the impetus behind the study described in
Verkowteren and W y l i e (2000) and the current note. It would
be reasonable for the regulations to be revised to provide a
broader description of asbestifonn amphiboles to avoid simi-
lar hair-split t ing problems in the future.— ~ ^ , — — — . — _ — • —A C K N O W L E D G E M E N T S

We think LIUM Knzcl tad Robert N o l a a for providing umplu.

R E F E R E N C E S C I T E D
106* Congress (200)]) Padenl. Suit aid Local Japonic to Public Keal t t i md En-

yiinnimuitil ConHIHimt {mm Aibutot Contamination in Libby, Manama (PudiaM <j»M Varing). S m t m t c p from Hearing Bald 106* Congas. Secand Swoon, UJ- Senate Coaunintt an Environment and Public Wort, Feb-
ruary 16. 2000. bap^AvwwjaciU.gov/-«pw/stml_10fiJilnM2-16-00Adouuaa. G JL. Rose. D, Tnarau, K.. Janes. D, C l u n f i f l d . E. and Going. J. { 1982)Couection. analysis and characterization of venniculite simples fbt f iber con-tent and asbestos eoDtmrinmon. Midwest Research Institute report for (be U.
S. EBVtaTjmncBUl Protection Agency. Project 4901-A32 under EPA Contna68-01-S915. WastmgtBo. D.CDeer. WA* Howir, HA., md f lnnrun, J. (1963) Rock-fbnnins mineriU, mtumc2, Qiiin "^ifciii^ 377 p. Ijoonnuu, London.——— 0997) Rock-fonmng mioenJj, volume B, Double ctuio tilicim, 2" £J-,764 p. The Geological Sotieqr, Loodcm.Federal Rejiiter (1992) Occvp*tionil Expcj iure to Atb«»toi. Ttemol i l e ,AmbophyUitr, md Aetimlitc. FR 57^4310, /me g. 1992.

Outhric, h. G.D. md MotteUn, B.T. (1993) Merging the geological ami biologicaltdciKxi: An mtetnitd «ppro»tb 10 ihc tcudy at miaecal-lnducol pohnoartydiKa«ct. la M ' m a l O g M Soetry at America Renew: in Xf in tn logy. 28. 1 • 3.
U n o f l , ELS. (1942) AOulie ndo of Iran Hill. Gtmniun County. Colondo. U^.GaetogM Survgy, Prat Piper No. 197 A.

1052.
.. WooDcy. A.R.. Aipa. C.E.S.. Birch. W.D.. Gilbert. M.C., Giicc. J.D.,Hiwthorne, F.C, Kna. A.. Klich. HJ.. Krivovicbev, V.G., Linlhom, K.. Uud,

I, MmdihBO, J>, Mmch. W.Y.. Nickel, E.H.. Rock. N M ^ n Scbwrtfcber,I.C. Sotrth, D.C, Stepbeauo, N.C.N.. Uogtreni. L, Wbitt tker, EJ.W^ <nd
YoniU. G. (1997) Nomeadituic of tmphibolcv Report of (be tubomnhteeOD mpbiboks of Ihe bucnutnal Minenlogical Attociuion. Cbnoniuioa onnew mmcnli mdnrncral ntmet. Ajnehcan Mio<r>lop««, SZ, 1019-1 037.VQvubira, A. (1937) The charuoy, opbc j tod geoesit of Ox *UctU-Jounal of I b e P i c a l t y of Science Univratitylbkyo. S«ctk»2. 1
Tl m amphibolcc L four* and tufcoordnwie Ti in nchutite. European Journal

Ron. M., Noian. RJ1, Unco; A-M, and Cooper. W.C. (1993) Heal th e f f e c t ! of
mineral dw* other than aibenoi. la MinMtagical Society of America Re-views ntMmciajOgy, SovJol^^Ov.\trtoutom, J.R. ad WyBo, A.G. (2000) The ncmolite-actiiiolite-feno-acanoliBteriei^ $yat6maiic f f l a t i o i i i h i p a invmg ccH pflrameters , Qoinponuon, opocAtpropeniM, and hafair, and evkleace of discontinuities. American Miaenloi j t t ,gl, 1239-1254.

Vu, V.T. (1993) Regulatory appraacbes to reduce >""̂ n̂ beallh risks a&otiaiAdwith exfemm to mineral 6ben. In Mineralogical Society of America ftnnewi
in MinBmkjcy. 28,545-554.Wylie. A.Q. and Muggins, CW. (1980) Chiraoeritbcj of a poa«iiin *imiiui-i3-bean»fii»i the Allatnooii'IUc District, Tteuu. Canadian V C n c r a l o g i f l . l B . 1 0 l -
107.
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S A M P L E I D A S B E S T O S
% T Y P E

N O N - A S B E S T O S
D E S C R I P T I O N

F I E L D
L A B

GMini-014-001.
L a b I D ; ' 850-002-00]

N o n e Det e c t ed F i b e r s :Nnnc 50' l : rom C o m e r Fenc e , 1-3" Deep, .Soil S a m p t
M a t r i x :

99-IQl'r% Qrz. M i c u , Other m.p. S o i l - B r o w n

GM101-014-002.
Lab ID # 850-002-002

N o n e D e t e c t e d
I 7 i b e r s :

N u i i c Detected 100' From Comer l ; cnc e , 1 -3" Deep, Soil

M a t r i x :
Op-100% Oi/., Mic.i. Oi l i e r m.p. S o i l - C r o w n

C M J O 1-014-003.
Lab ID H 850-002-003

N o n e Detected
F i b e r s :N o n e licicctcd 150 ' F r o m Comer Pence. 1-3" f X e p . So i l

M a t r i x :90-100% Q u. Mica. Other m.p. S o i l - H r o w n
F i b e r s : 201)' j:n>m Comer F e n c e , I -3" Det-jj. .Soil

GM101-014-004.
Lab ID # 850-002-004

1-5% T r c m o l i t c
M a t r i x :

u. M i e n . Oil i er m.p. S o i l - B r o w n

GM101-014-005.
L a b J D If 850-002-005

1-5% T r c m o l i t c F i b e r s :N o n e 2 ( 1 0 ' F r o m Corner H e n c e , f i " Deep. S o i l

M a t r i x :
9 S - 9 « J % (>, Mica. Oilier m.p. S o i l - B r o w n

GM101-0 J 4-006.
Lab ID K 850-002-006

N o n e Detected Fibers:
None Octccrcd

2 5 0 ' F r o m Corner Fence, 1-3" D W J I , S o i l

M a t r i x :
9 9 - I O O V . QU, M i c i , Oil i er m.p. S u i l - l l r o w n

GM101-014-007.
Lab 10 # 850-002-007

N o n e D e t e c t e d F i b e r s :; UclccteiJ 3QO' Krom Comer F e n c e , 1-3" Deep, Soi l
M a t r i x :

99.|n(!%yu, Mica. ( W i c r i n . | i . io i l-Bmwn

GM101-014-008.
Lab ID # 850-002-008

T r c m o l i t e F i b e r s :None Detected ' F r o m Comer Fence. 5' to North 1 -3" l>xp,

M a t r i x :
00-100% Out, Mica, Other m.p. s ' o i l - H r o w n

CM 101-014-009.
Lab ID # 850-002-009

N o n e Dete c t ed •ibere:tone Detec ted ! Q O ' From Corner Fence. I f f t n N o r t h 1-3"t op , S o i l
M a t r i x :j 9 - l f i O % QR. Mien, Oi l i e r m.p. l o i l - B r n w n

ibers:
G M J 01-014-010.

- a b l D S 850-002-010
1-5% T r e m o l i t e

00' From Comer Fence. 5 ' t o S'ou t l i J-3" Deep,
oil

!i-99% QIA Mica. Other m.p. u i l - H r o w n
D e t e c t i o n L i m i t of M e t h o d i s

Lab M a n a g c n
to be ]% A s b e s t o s U s i n g a V i s u a l Area E s t i m a t i o n•*AA n a l y s t
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S A M P L E I D

GM101-01 4-011.
Lab ID ff 850-002-0 1 1

GMI 01 -01 4-0 12.
Lab ID H 850-002-012

GM 101-014-013.
L n b l D t f 850-002-013

GM101-014-014.
Lab ID # 850-002-014

G M l O l - 0 1 4 - 0 1 5 .
L a b I D S 850-002-015

G M 1 0 l - 0 1 4 - 0 1 f i .
Lab 11) # 850-002-0 16

GM101-014-017.
L a b I D / / H50-002-017

GM101-014-018.
Lab ID ft 850-002-018

GM 101-01 4-0 19.
L n b l D # 850-002-019 ,

CM 10 1 -1)14-020.
L a b l D t f S 50-002-020

A S B E S T O S% T Y P E
l-s% T r e m o l i t e

i-s% T r e m o l i t e

N o n e Detec ted

N o n e Dete c t ed

N o n e Dete c t ed

N o n e Detec t ed

••-„ None Detected

N o n e Detec t ed

? N o n e Detected

N o n e Detec t ed

N O N - A S B E S T O S
F i b e r s :N o n e Detec t ed
M a t r i x :95-W Q t / , Mica. Other m.p.
F i b e r s :N o n e L V t o c t c d
M a t r i x :
S 5 - W - Q l / , Mica. OUicr m.p.
F i b e r s :M i m e D c i L C l c d
M a t r i x :

99- 1 00% Q l / , Mien. Other m.p.
F i b e r s :

N i w c D e i d C U d
M a t r i x :
99-100% Qtz, Mica, Other m.p.
F i b e r s :N o n e I X t i r c t c d
M a t r i x :
99-100% QtA M i e n . U l h e r m.p.
Fibers:

N U I I I : Det e c t ed
M a t r i x :0 ' J - I O U % Qtz, Mica. Other m.p.
F i b e r s :• J o i t e l^tccrcd
M a t r i x :
99-1 nt)% Q l / . M i d i , Other ni .p .
F i b e r s :None: OcU£lCt|
L/ti)( n Y *

90-100% Qu, Mieii. Otlicf m.p.
F i b e r s :N o n e Detec t ed
M a t r i x :) ( > I O Q % 017, M i c a , Other m.p.
Fiber s :N o n e D c l c t l c i l
M a l r i . x :I ' M 0 0 % Q K , - M i c a , Other m.p.

D E S C R I P T I O N
F I E L D

L A B
200' F r o m T u r n e r f en c e , 10' t o S o u t h 1-3"
I 5 ( x p , S o i l

S o i l - D r o w n
2(10' l-'rom Ckirner F e n c e , 10' to West 1 -3" Deep,
S o i l

S o i l - B r o w n
200' F r o m Corner hence, 5' to Him 1-3" Deep,
S o i l

S o i l - B r o w n
200' f rom Corner Fence. 10' lo Last 1-3" Deep,
S o i l

S o i l - B r o w n
2.W f t i m i Corner F e n c e . 50' u> N u r t h , Soil

S o i l - B r o w n
2 3 0 ' l - ' r o m Comer l : e t i c e , 9 0 ' t o N o r t h , S o i l

S o i l - B r o w n
2 3 ( 1 ' J ' r n m Currcr Fence . 1 2 0 ' t o N o r t h . . S o i l

S o i l - U r o w n
2 7 0 ' K r o m Comer Fence. I S ' F r o m L i t t l e Hence.
S o i l

S o i l - D r a w n
HO' F r o m Comer F e n c e , 1 j 1 F r o m 1 .inle Henee,S o i l

S o i l - B r o w n
5 0 ' F r o m ( . ' u m c r Hence , 1 5 ' F r o m L i t t l e Fenc e ,
o i l

oi.-Brown r<T\ ^'^ E;
D e t e c t i o n L i m i t o f M e t h o d i s I n t i m a t e d t» be 1% A s t i c s t o s U s i n g a V i s u a l A r e a E s t i m a t i o n To

Lab M a n a g e r /•
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S A M P L E I D A S B E S T O S N O N - A S B E S T O S
D E S C R I P T I O N

F I E L D
L A B

GM101-014-011.
Lab ID # 850-002-011

1-5% T r e m o l i t e F i b e r s :N o n e Det e c t ed
200' Fruni Cumer f e n c e , 10' to S o u t h 1-3"
Deep, S o i l

M a t r i x :
(.It/ . Mica. Other m.p. S o i l - B r o w n

GM101-014-012.
Lab ID # 850-002-012

1-5% T r e m o l i t e F i b e r s :N o n e Detected
2(10 ' l - ' r om Carrier F e n c e , 10 ' t o West 1-3" Deep
S o i l

M a t r i x :95-w. O t / , Mica. OUiL-r m.p. S o i l - B r o w n

G M 1 0 1 - 0 1 4 - 0 1 3 .
L n b I D # 850-002-013

N o n e Det e c t ed N o n e Detec ted 200' F r o m Comer Fenc e , 5' to East 1-3" D e e p ,
S o i l

M a t r i x :
99-100% Qtx. M i e n . OUicr m.p. S o i l - B r o w n

GM101-014-014.
. a b I D # 850-002-014

N o n e D e t e c t e d ibers:
N o n e Detected

200' f r u m Corner F e n c e . 10' lo l iust l-:5" Deep.S o i l
M a t r i x :
99-100% Qt7n M i c a , Olhcr m.p. S a i l - D r o w n

GM101-014-015.
L a b I D S 850-002-015

N o n e Det e c t ed F i b e r s :N o n e Detec t ed 2 3 0 ' F r u m Corner F e n c e . 5 f l ' U > N i i r t h . S o i l

M a t r i x :
99-100% Qiz. M i e n . U l h c r m.p. i o i l - B r o w n

GM101-014-016.
L a b I I ) « _ 8 5 0 - 0 0 2 - 0 l f >

N o n e D e t e e t e d
Fiber s:

N u n e Dete c t ed
2 3 0 ' l - ' r o m Comer l - ' e n c e , 9 0 ' t o N o r t h . S o i l

M a t r i x :90-100% Qti, Mica . Other m.p. S o i l - B r o w n

GM101-014-017.
L a b I D / / 850-002-017

-„ N o n e Det e c t ed
ibers:N o n e U t f t c c r e d

1 1 ( 1 ' l - ' r t i m Cnmer F u i i c e . 1 2 0 ' 1 0 N o r l h . S o i l

M a t r i x :
99-1 (!()% Q|/, M i c a , Oil i er ni.|). Soil-13 rown

GM101-014-018.
Lab ID ft 850-002-018

N o n e D e t e c t e d F i b e r s :N m i e DetceieJ
2 7 0 ' F r o m Comer F C J I C B , ] i ' F r o m L i t t l e hence.
S o i l

M a t r i x :
9 ' J - J O O % Q u , Mit; i . itr m.p. • J o i l - t t r n w n

GM101-014-019.
L n b l D * 850-002-019

N o n e Dete c t ed F i b e r s :N o n e Detec ted
K O ' From Comer Fence , 1 5 ' H r o m I .inlc Kcnec,

M a t r i x :19-100% QI7, M i c a , Other m.p. S o i l - B r o w n

CM 101-014-020.
Lnb ID i t 850-002-020

N o n e Detec t ed F i b e r s :N u n e D e i i x l c i l
5 0 ' F r o m C . ' o m c r I ' t n c e . 1 5 ' F r o m L i t t l e F a i C C ,

M a t r i x :
W O O ' - i QuvMica, O i l i e r m.p. i l - B r o w n
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A S B E S T O S T E M L A B O R A T O R I E S , I N C C A D O H S E L A P

IIIRE: LABORATORY JOB # 98-231
Polarized l ight microscopy analytical results for 1 bulk sample(s).
Job Site: •
Job N o . : •

Enclosed p l ea s e f ind the bulk material analytical results for one or more sample s submitted for asbestosanalysis. The analyses were performed in accordance with EPA Method 6WR-93/116 or 600/M4-82-020 forthe determination of asbestos in bulk building materials by polarized l ight microscopy (PLM). Please note that
while PLM analysis is commonly performed on non-friable and f ine grained materials such as f l o o r t i le s anddust, the EPA method recognizes that PLM is subject to limitations. In these situations, accurate results mayonly be obtainable through the use of more sophisticated and accurate techniques such as transmission electron
microscopy (TEM) or X-ray d i f f r a c t i o n (XRD).

Prior to analysis, sample s are logged-in and all data pertinent to the sample recorded. The sample s are checkedfor damage or di sruption of any chain-of-custody seals. A unique, laboratory ID number is assigned to each
sample. A hard copy log-in sheet containing all pertinent information concerning the sample is generated. Thi sand all other relevant paper work are kept with the sample throughout me analytical procedures to assure proper
analysis.

Each sample is opened in a class 100 HEP A negative air hood. A representative sampling of the material isse lected and placed onto a g la s s microscope s l ide containing a drop of refractive index oil. The glass s l i d e isplaced under a polarizing light microscope where standard mineralogical techniques are used to analyze and
quantify the various materials present, including asbestos. The data is then compiled into standard report format
and subjec t ed to a thorough quality assurance check before the information is released to the client.

S i n c e r e l y Yours,' VLab ManagerA S B E S T O S T E M L A B O R A T O R I E S , I N C .

— T h e s e results relate only to the s a m p l e s t e s t ed and must not be reproduced, except in full, with the approvalof the laboratory. Thi s report must not be used to claim product endorsement by NVLAP or any other agency ofthe U . S . Government.— ...........
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T R A N S M J S I O N ELECTRON M 3ROSCOPY
A N A L Y T I C A L REPORT

Contact:
Address:

J o b S i t e /
No.

Veronica Bovee
Veronica Bovee
P.O. Box 439
Libby, MT 59923

REPORT NO. 22286
Dote: Jul-20-01

Date Received: Jul-16-01
Total Sampl e s Analyzed: 1

S A M P L E D E S C R I P T I O N
Client S a m p l e # | GM01-013-03.
Laboratory S a m p l e #| 98-212-001

Roadway; south of bui ld ing - East of Creek.Soil Sample .

S A M P L E P R E P A R A T I O N PARAMETERS
W e i g h t of Material S u s p e n d e d (mg): 35.6 Filter T y p e & Pore S i z e MCE 0.22am
Volume Of Suspens ion Water ( m l ) : 500 E f f e c t i v e F i l t e r Area (sq.mm) 201
V o l u m e o f Suspens ion F i l t e r e d (ml): 0.5

A S B E S T O SD E T E C T E D I N S C A N AREA C A L C U L A T E D A S B E S T O SC O N C E N T R A T I O N ( W E I G H T % )
C H R Y S O T I L E

F I B E R S [ B U N D L E S
A M P H I B O L E

FIBERS (BUNDLES C H R Y S O T T L E A M P H I B O L E T O T A L
ND ND ND ND ND ND ND

C O M M E N T S
NOTE: A p p r o x i m a t e l y 50% of sampl e contained a highly fibrousasbcs t i form mineral called winchite/richtcrite that is not regulated by
EPA. Over 100 f iber s were observed and over 10 EDX spectra taken.

F i l t e r Loading: Moderate
S A E D Photo ID Nos. None Taken

T E M / A N A L Y T I C A L P A R A M E T E R S
# Scanned For Bundles.
9 Scanned For Fibers

Area (sq.mm) Q-0096

Area (sq.mm)
Magnificat ion: 18,OOQX_

Bundle Scan Area fsq.mnO O-0768

Fiber Scan Area (sq.mm) 0-0768

N O T A T I O N K E Y
Chrys. - C h r y s o t i l e Asbes tos
A m p h . - A m p h i b o l e Asbestos

ND - None Detected
N o n - A s b . - N o n - A s b e s t o s

1 urn = 1 micron = 0.001 mm1 mm = 1 mil l imeter
1 sq.mm = 1 square m i l l i o n
1 cc = 1 cubic centimeter Lab Manager S i g n a t u r e

A S B E S T O S T E M L A B O R A T O R I E S . I N C . 1409 F I F T H S T R E E T , BERKELEY, C A 94710 (510)528-0108
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Amphibo l e asbestos from Libby, Montana: Aspects of nomenclature
A N N G . W Y L D E ' A N D J E N N I F E R

' L a b o r a t o r y for Mineral Deposit! Research, Department Of Geology, Uoivenity of Maryland, College Part, Maryland. 20742, U.S.A.
' C h e m i c a l Science and Tecbaology Laboratory, National Innitme of Standard* tad Technology, Gaithereburg, Maryland. 20899, U.S.A.

A B S T R A C T
Richterite-asbestos and winchite-asbestos are not listed in the federal regulations governing as-

bestos. However, asbestiform winchite is found in the gangue at the Libby, Montana, vermiculite
depos i t , where asbestos-related diseases have been reported among the miners and millers. Chang-
ing amphibole nomenclature, uncertainties in Fe'YFe'*. and natural compositional variabil i ty result
in samples of the asbestifonn amphibole from Libby being variably c las s i f i ed as soda trcmolite.
richterite, sub-calcic actinolite. and winchite. A clas s i f i cat ion of winchite-asbestos is assigned for
two samples of Libby asbestos analyzed for this report, consistent with the most recent International
Mineralogical Association c la s s i f i ca t i on system. Although tome of the unit-cell parameters and op-
tical properties reported here are dist inctive, othen are very similar to the tremoliie-acdnolite series-

rn
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I N T R O D U C T I O N
The U.S. Occupational S a f e t y and H e a l t h Administration

(OSHA) and the U . S . Environmental Protection Agency (ERA)
have regulated asbestos since the early 1970s (summarized
by Vu 1993). The current regulations s p e c i f y chrysotile and
the asbes t i fonn habit of f i v e a m p h i b o l e s ; trcmolite , actino-
l i t e , a n t h o p h y l l i i e , r iebcckite ( l i s t e d a s c r o c i d o l i t e ) and
curamingtonite-gninerite (listed u amorite) (Title 40, Code of
Federal Regulations. Pan 61 and Part 763; Title 29. Code of
Federal Regulations, Part 1910 add Part 1926'). These miner-
als were known at the time the regulations were f ir s t written to
have been mined commercially as asbestos. Although there have
been modi f i cat ions to the regulations since they were f int pro-
mulgated, roost notably to c lari fy that cleavage fragments are
not asbestos (Federal Register 1992), the minerals that art regu-
lated have not changed. In particular, the sodic-calcic amphib-
oles winchite and richterite are not regulated.

An asbestifonn amphibole occurs as a gangue mineral in
the Zonolite* vermiculite ore body in Libby, Montana, which
wai mined from 1923 to 1990. Estimates of the abundance of
the amphibole in the unprocessed ore range from 0 to « 5 wr%
(Atkinson et al. 1982). An elevated incidence of mesothelioma,
the hallmark of asbestos exposure, has been reported among
the miners and millers of Zonolite" in several studies that were
summarized by Ross et al. (1993). In late 1999 and early 2000,
many deaths alleged to be due to asbestos exposure in Libby
were reported in the p o p u l a r press, s t i m u l a t i n g Congressional
oversight (106"1 Congress 2000). Of particular significance for

'Regulations deal ing with asbestos can be obtained through thewebsiies maintained by OSHA (www.osha.gov) and the EPA
(www.epa.eov)._____________
* E-mail: Jenni f er .verkout eren@nis t .gov

T O ' H in, r\7.

the regulatory community is the id en t i ty of the asbes t i fonn
amphibole.

The asbcstiform amphibole at Libby has been referred to
under a variety of names, including tremolite, actinolite, soda
tremolite, richterite, and winchite. The current nomenclature
used in the popular press and by the residents of Ubby is trerao-
lite, or tmnolite/actinoliie. Deer et al (1963) give an analysis
of an amphibole from Ubby (taken f r om Larson 1942) that
they iden t i fy as "richterite (soda tremolite)."

In the amphibole c las s i f icat ion system of Deer et al. (1963).
M i y a s h i r o ' s (1957) clas s i f icat ion of the alkali amphiboles war:
generally adopted. However, of particular significance to the
Libby amphiboie. Dew et al. (1963) used the name richterite
in place of soda tremolite, dividing tremolite f rom ricbterite it
NaCsu, (they considered winchite to be a subset of richterite).
The International Mineralogical Association (IM A) c la s s i f i ca-
tion (Leake 1978) continued the use of richterite in place of
soda tremolite and added s p e c i f i c chemical parameters for dis-
tinguishing the actinolite series from richterite and for a p p l y -
ing the name winchite. The parameters for richterite were '(Ca
+ Na) 2 1.34 atoms per formula unit (apfu) and 0.67 < *Na <
1.34 a p f u (c las s i fying the amphibole as a member of the sodic-
calcic group) and Si > 7.5 a p f u and *(Na+K) > 0_5 apfu. By the
IMA 1978 classification scheme, winchite is also a member of
the sodic-calcic group and is di s t inguished from richterite by
*(Na + K) < 0 j apfu. Members of the actinolite series belong
to the calcic group and have *(Ca + Na) 2 1.34 a p f u and 'Na <
0.67 apfu. Another relevant evolution in the nomenclature was
the division between tre tnol i t e and ac t inol i t e; according to Deer
et al. (1963), tremolite contained between 0 and 20% fcrro-
actinolite while according to the IMA. trcmolite contained no
more than 10% ferro-actinolite. The most recent nomencla-
ture changes io Deer et al. (1997) and the revised IMA c la s s i f i -
cation (Leake et al. 1997) changed the p o s i t i o n s of the
subdivisions to fit a 50% rule. Under these changes. B(Na 4-

CPH~1 i j .
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Ca) > 1.0 flpfu is now used to d e f i n e the calcic and sodic-calcicgroups, and the calcic group has *Na < 0.50 a p f u .
R E S U L T S

Two samples of asbestiforra amphibole from Libby were
analyzed f o l l o w i n g the experimental procedures detailed in
Verkouteren and Wylie (2000). Chemical compositions, cell
parameters, and optical properties are given in Table 1. One of
the samples had been in our collection for several years; the
Other was obtained recently. S a m p l e 1 is relatively pure, loose
f iber and sample 2 was collected from the mine dump and is
composed primarily of asbe s t i form amphibole. In both cases,
the f ibers are light green and asbestiform. The wt% Fe (ana-
lyzed as FeO) was converted to formula proportions of cations
assuming first all Fe* and then all Fe9*. It seems l ike ly that at
least some portion of the iron is bivalent, as more than 8.0
a p f u Si cannot be accommodated in the tetrahedral sites. Hence,
the "true" formulae must lie somewhere between these two
extremes. " .

Because "(Ma +• Ca) > 1.0 a p f u this amphibole is either a
sodic-calcic or a calcic amphibole. If all the iron is Fe2', then
*Na = 0.63 or 0.61 a p f u , and according to Miyashiro (1957)
the amphibole should be called soda tremolite. According to
Deer et al. (1963). it would probably be richterite. According
to \fj\lcf (1978), it would be sub-calcic actinolite, and accord-
ing to Deer et al. (1997) and Leake et al. (1997), it would be
winchke. If all the iron is Fe1*, BNa increases to 0.75 or 0.67
a p f u and according to'I rain; (1978). Deer et al . (1997) and
Leake et al. (1997). it would be winchite. The chemical com-
posit ion of the Libby amphibole as reported by Larson (1942)
corresponds to a current c la s s i f i ca t ion of richterite.

Deer et aL (1963) chose N a C a w as ihe dividing line be-
tween richterite and tremolite because it was consistent with a

"relatively sudden" change in opt i ca l properties , s p e c i f i c a l l y a
decrease in birefringence, stronger pleochroism, lower indices
of refraction, and smaller optic axial angle. The refractive in-
dices given in T a b l e 1 are d i f f e r e n t for the two samples, con-
sistent with the change ia 1 - Mg/(Mg -»- Fe + Mn). Comparison
of the optical propertie s to those of the a c i i n o l i l c series
(Verkouteren and Wylie 2000) indicates that, for both samples,
i. is high and n, is low, although not s ta t i s t i ca l ly outside the
populat ion of actinolite samples. The birefringence given in
Table 1 is much lower than any actinolite sample in Verkouteren
and W y l i e (2000) and is a clear outlier; this is also true for the
birefringence of the Libby amphibole given by Larson (1942).
No d i f f e r en c e exists between the optic axial angle given in Table
1 and the actinolite series; however, the optic axial angle for
the Libby amphibole reported by Larson (1942) is d i s t inc t ly
smaller than that of corresponding actinolites.

Comparison of the lattice parameters to those of the actino-
lite series (Verkouteren and W y l i e 2000) indicates that, for both
samples, a and c are at or within the 95% prediction limits for
actinolite, but fc is outside the lower 95% predic t ion limit by
more than 0.025 A. The values of a are high given a Ca value
of 1J a p f u ; these samples would f a l l into an anomalous region
in the actinolite series where a and Ca are positively correlated
(Verkouteren and Wylie 2000), and we would predict an a of
9.83 A or lower. The values of p for the Libby samples are
consistent with the actinolite series and the positive correla-
tion of P and Ca. The potassian wincbite-asbestos described by
Wyli e and Muggins (1980) has a larger a dimension, a smaller
b dimension, and the sane c dimension when compared with
the a c t ino l i t e series. S i m i l a r l y , the three non-Ti bearing
richtcrites in Oberti et al. ( 1 9 9 2 ) have larger a dimensions,
smaller b dimensions, and (he same c dimensions when com-
pared to the actinolite series.

TABLE ^. Chemical composition, optical properties, and can parameters of 2 samples of wtnchlte-asbestos, LJbby. Montana. (10 errors
in parentheses)

Oxide
S I O ,TO,Cr,0j
A I AFeOMnOMgOCaONa,0K.OTota l

Notes: 0060

wrti . aclug. an Ft*
S a m p l e 1*

56.6(4)rud.n.d.0.5(1)
6.0(6)0.1(0)20.2(5)8.3(10)
3.2($)0.7(1)95.6

al proper t i e s; Sarn

S a m p l e 2t
56.1(2)

ad.n.d.
0.4(2)4.2(4).

, 0.3(3)21.0(4)6.8(2)3.4(2)0.8(2)
95.0

1 - M o / ( M g
pie 1: n,~ 1-621('

SI"AlCT
MgFeMn1Cex.CCa•N8re' N a
ZA• f F e + M n )

1). rtp a 1 .631(1). n,

S a m p l e 1
8.04
8.04
0.094.28
0.72
0.015.100.101.27O.B32.00 -0.25
0.130.380.1 s

* 1.637(1). <xi

a p f u f i . a f l Fe*-
S a m p l e 2 Sample 1

8.01
8.010.07
4.450.50. 0.03
5.05O.OS1.340.612.000.330.150.480.11

r B 15..B<0.5)0. S a m p l e 2: n,

7.920.088.000.014.210.710.014.94
1.25
0.752.000.120.130.25

, = 1.B18

S a m p l e 2
7.920.07
8.00
4.41
0.500.034.94
1.330.67
2.000.260.1S0.41

,(1), ^=1.828(1). n,=

A , p a 1 0 4 . 3 7 ( 4 ) ' .* Average of 6 analyses,t Average of 3 analyses.5 Calculated on the basis of 23 O aloms.* r.bxii«t*ri «tnm IKM RwMsunid m f r a c f l v e indica*. . . ———————————.————————————————-^ 0 ' H H O ' ! ? ! ' T p r ' 7 Tr"~ c.r>Tn-<v:c-nic:Xi? J cpun i . p i cnic~acui
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D I S C U S S I O N
The composition of the Libby asbesiifonn amphibole as

given in T a b l e 1 is consistent with an iden t i f i ca t i on of winchite-
asbestos. based on Leake et al. (1997). The samples can be
i d e n t i f i e d as winchites de sp i t e the uncertainty in site occupan-
cies resulting from the unknown oxidation state of Fe. The b
la t t i c e dimension and the birefringence are consistent with what
is known about wincnitc (and ricbterite) and are distinct f rom
actinolitc. Ross et al. (1993) report that both tremolite and
richterite asbestos fibers were found in a specimen of Libby
vermiculite. Our two samples were collected approximate ly ten
yean apart, and probably from d i f f e r e n t areas in the mine, and
both are winchites, although our sample 2 is close to richterite
in composition (LA - 0.48 to 0.41 apfn). Given the fact that
the Libby amphibole reported by Lanon ( 1 9 4 2 ) is a richterite,
it is p o s s i b l e that the amphibole composition ranges from
winchite to ricbterite, and possibly to actinolitc, throughout the
vermiculite deposit Asbes t i form winchile and richterite are also
known from Other localities, where they are s imi lar ly associ-
ated with the alteration of a lka l i igneous rocks. ( W y l i e and
H o g g i n s 1980: Decre ta l 1997),

It is unfortunate that a regulatory decision could hinge on
such detail s as the amount of *Na and the choice of class i f ica-
tion scheme. While the distinctions among amphibole s are
important from a s c i ent i f i c s tandpoint, they do not add s ign i f i -
cantly to the regulatory terminology unless they are correlated
with risk assessment. There are data that show di f f er ence s in
disease potential among d i f f e r e n t minerals with similar mor-
p h o l o g y , such as between talc and tremoli te (Guthrie and
Mossman 1993), but it is clear that the asbes t i form winchite in
Libby. Montana poses a health threat (106* Congress 2000).
Prom an analytical s tandpoint , the i d en t i f i ca t i on of the spe-
c i f i c asbes t i form mineral is necessary for comple t e character-
ization of the asbestos component in any sample. The regulatory
requirement to i d e n t i f y the mineral can be addressed by pro-
viding reference values for known asbes t i form ampbibolei,
which was, in part, the impetus behind the study described in
Verkooteren and W y l i e (2000) and the current note. It would
be reasonable for the regulations to be revised to provide a
broader description of asbestifonn amphiboles to avoid simi-
lar ha ir- sp l i t t ing problems in the future.— - i — • — — — " — —A C K N O W L E D G E M E N T S
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RICHTERITE ( S o d i u m Calcium Magnesium Iron S i l i c a t e H y d r o x i d e ) Page 1 of 2

Minera l s | By_Name | By_Class | B y _ G r o u p i n g s | S e a r c h ! P r o p e r t i e s ] S i l i c a t e s

T H E M I N E R A L R I C H T E R I T E
C h e m i s t r y ; N a . C a ( M g , F e ) 5 S i g O 2 2 ( O H ) 2 , S o d i u m C a l c i u m M a g n e s i u m I r o n S i l i c a t e
H y d r o x i d e . •
C l a s s : S i l i c a t e s
S u b c l a s s : I n o s i l i c a t e s
G r o u p ; A m p h i b o l e
Uses: Only as mineral spec imens
S p e c i m e n s

Richterite, which is sometimes called soda tremolite, is c l o s e ly related to t r emol ir e . It basically is the
sodium rich version of trernol i t e which is calcium rich. Another c l o s e l y related mineral is
f e r r o r i c h t e r i t e , which has replaced r i c h t e r i t e ' s magnesium with iron. Yet another related mineral is
f l u o r o r i c h t e r i t e and it is enriched in f luorine by replacing some or all of the hydroxides in richterite.
Fluoror i ch t e r i t e is also sp e l l ed f luorr i ch t er i t e .
Richterite, ferrorichterite, fluororichterite and trernolite belong to the A m p h i b o l e G r o u p of minerals.
This is a large group of double chained silicates where chains of s i l i cate s are held t oge ther by the metal
ions sodium, calcium, iron, magnesium, aluminum and sometimes other metals such as manganese,
titanium, potassium and lithium. Richterite o f t e n contains some manganese, f luor ine and potassium
and these are sometimes included in its f o r m u l a or referred to as a variety such as K-richter i t e or f l u o r -
magnesio richterite. All these similar sounding variety names and related species make for some
confusion.
Ricterite is not a common mineral, but is found W o r l d wide as a small constituent in unusual rocks.
Richterite is found in contact metamorphosed limestones, ul tramafic igneous extrusives, metasomatic
d e p o s i t s and alkaline igneous rocks. Its type l o ca l i ty of Langban Mine and P a j s b e r g , Varmland,
Sweden and Kipawa, Quebec, Canada are r i c h t e r i t e ' s only consistent sources of good crystals. When
crystals are seen they usually are slender and prismatic with typical amphibole diamond-shaped cross
sections. Some richterite has been found in the meteorite debris at Canyon Diablo in Arizona.
P H Y S I C A L C H A R A C T E R I S T I C S :

• C o l o r is brown, reddish brown, yellow and light to dark green.
• Lus t er is vitreous to dul l .
• T r a n s p a r e n c y : Crystals are generally translucent, but some specimens are translucent.
• C r y s t a l S y s t e m is Mbnoclinic; 2/m
• C r y s t a l H a b i t s include long prismatic crystals. Crys ta l s can have a diamond-shaped cross-

section a l though rarely symmetrical. Also found granular, massive and occas ionally in radial
aggregates .

c C l e a v a g e is i m p e r f e c t in two direct ions at 56 and 124 degrees.
h t t p : / / m i n e r a l . g a l l e r i e s . c o m / m i n e r a l s / s i l i c a t e / r i c h t e r i / r i c h t e r i . h t m ^<$~\ ^ " M A ( . ( - C - « J 7 / 2 0 / 0 1
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RICHTERITE ( S o d i u m Calcium Magnesium Iron S i l i c a t e H y d r o x i d e U Page 2 o f 2| -t? CV
I * F r a c t u r e is uneven.

• H a r d n e s s is 5 - 6.
• S p e c i f i c Gravi ty is approx imate ly 2.9 - 3.3 (average for translucent minerals).

I « S t r e a k is brown.
• Other Characteri s t i c s: pleochroic in translucent specimens. Large crystals have an almost

striated or grainy appearance.
I » Associated Mineral s are quartz, f e l d s p a r s , aegirine, a r f v e d s o n i t e , d i o p s i d e , p e c t o l i t e ,

p h l o g o p i t e . chromite. I r o n - n i c k e l , roedderi t e , ko smochlor , krinovite, t a i n i o l i t e , c a l c i t e ,
f l u o r i t e , svabite, s o d a l i t e and e u d i a l y t e .

I « N o t a b l e Occurrences include the type local i ty of Langban Mine and P a j s b e r g , Varmland,
Sweden as well as M o n t S a i n t - H i l a i r e and Kipawa, Quebec, Canada; Myanmar; Madagascar
and Leucite Hills, Wyoming and in the meteorite at Canyon Diablo, Arizona.

I • Best F i e l d I n d i c a t o r s are crystal habit (e sp e c ia l ly cross-section), color and cleavage.

• M i n e r a l s | By N a m e | By_Clas s | Bv G r o u p i n g s | S e a r c h | P r o p e r t i e s | S i l i c a t e s
C o p y r i g h t © 2000 bv Amethy s t G a l l e r i e s , Inc.
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TREMOLITE (Calc ium Magnesium S i l i c a t e H y d r o x i d e ) _ Page 1 of 2

M i n e r a l s | B y _ N a m e | B y _ C l a s s | B y _ G r o u p i n g s | S e a r c h | S i l i c a t e s I

IT H E M I N E R A L T R E M O L I T E
I

• Chemis try: C a 2 M g s S i 8 O 2 2 ( O H ) 2 , C a l c i u m Magne s ium S i l i c a t e H y d r o x i d e . •
• Cla s s : S i l i c a t e s
• S u b c l a s s : I n o s i l i c a t e s •
• G r o u p : A m p h i b o l e J
• Uses: A s b e s t o s and as a mineral spe c imen.
• S p e c i m e n s

T r e m o l i t e is a r e la t ive ly common mineral in some metamorphic rocks. It occurs f r o m the conversion of
d o l o m i t e , silica and water into tremolite, c n l c i t e and carbon d i o x i d e by way of the f o l l o w i n g formula:
5 C a M g ( C 0 3 ) 2 + 8 S i 0 2 + H2O ——> C a 2 M g s S i 8 0 2 2 ( O H ) 2 + 3CaCO3 + 7CO2
It belongs to a series with the minerals a c t i n o l i t e and f e rro-ac t ino l i t e . A series occurs when two or
more ions can f r e e l y sub s t i tu t e between each other. In this case, when iron is predominant the mineral
is f e rro-ac t ino l i t e and when magnesium is predominant the mineral is tremolite. A c t i n o l i t e is the
intermediate member and the most common f o l l o w e d by tremol i t e . Tremolite's f o r m u l a is o f t e n written
as the same as ac t ino l i t e (with iron and magnesium), but specimens of tremol i t e can be found quite
pure ( t h a t is, f r e e of iron) and so here the formula r e f l e c t s the pure end of the series. The entire series
can be represented with the ac t inol i t e formula: C a 2 ( M g , F e ) 5 S i 8 O 2 2 ( O H ) 2 .
W i t h o u t the iron in the f o rmula tremoli t e will have the typical creamy white color. W i t h j u s t a small
amount of iron tr emol i t e will be green. Increasing iron content will raise the s p e c i f i c gravity, index of .
r e f r a c t i o n and darken the color.
A variety of tremol i t e is composed of micro s copi ca l ly f ibrous crystals cal l ed asbestos. Other minerals
al so f o r m asbestos such as s e r p e n t i n e and the other minerals of the series mentioned above.
Serpent ine asbestos is more widely used and of a better grade in general. A l t h o u g h asbestos has been
shown to cause cancer in humans when inhaled in high enough concentrations, it s t i l l has many
valuable app l i ca t i on s . Asbestos is used for f ir e retardant materials and brake shoes and pads. Its prior
use as insulation has been all but eliminated due to health concerns.
A variety of ac t inol i t e , nephrite, is one of the two minerals called j a d e . The other j a d e mineral is
j a d e i t e . A l t h o u g h nephrite is considered to be ac t inol i t e , the l i gh t e r shades of nephrite probably
contain s ign i f i can t amounts of tremolite .
A n o t h e r variety of t r emol i t e is ca l l ed "mountain leather" or "mountain cork" and is an o d d i t y in the
mineral world. The t r emol i t e f i b er s form a f e l t e d mass that has all the appearances and f e e l of a piece
of c l o t h . The mountain l ea ther will even have a t tached c n l c i t e crystals that seem to be knitted in to the
fabric . A violet variety of t r emo l i t e is cal l ed "hexagoniie" and makes for a nice c o l l e c t i o n specimen
wi th i t s a t t r a c t i v e c o l o r and c ry s ta l l in e habit.
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T R E M O L I T E (Calcium Masnesium S i l i c a t e H y d r o x i d e ) ,._ Page 2 of 2

T r e m o l i t e is an important temperature indicator for p e t ro l og i s t s . Because at high temperatures
tremolite is unstable and will convert to d i o p s i d e , C a M g S i 2 0 6 . The presence of only tremol i t e and no
d i o p s i d e indicates that the rock has not endured terribly high temperatures.
T r e m o l i t e can be a fun and very interesting mineral to co l l ec t .
P H Y S I C A L C H A R A C T E R I S T I C S :

• C o l o r is usually white or gray but can be greenish, colorle s s , ye l low and viole t .
• L u s t e r is vitreous or silky to dull .
• T r a n s p a r e n c y : Specimens are translucent to transparent.
• C r y s t a l . S y s t e m is monoclinic; 2/m
• Crys ta l H a b i t s include f l a t t e n e d prismatic and e longated crystals with a dome-like termination

that is actually two of the f our fa c e s of a prism. F i b r o u s crystals f o r m radial aggr ega t e s , masses
and hair like clusters. Also as a f e l t e d mass (asbestos and "mountain leather").

• Cleavage: is p e r f e c t in two directions at close to 60- and 120-degree angles ( d i a m o n d - s h a p e d ) .
• F r a c t u r e is uneven.
• H a r d n e s s is 5 - 6.
• S p e c i f i c G r a v i t y is a p p r o x i m a t e l y 2.9 - 3.1 (very s l i g h t l y above average for translucent

minerals).
• S t r e a k is white.
• Other C h a r a c t e r i s t i c s : I n d e x of r e f ra c t i on is 1.60 - 1.63.
• Assoc ia t ed M i n e r a l s are c a l c i t e , g r o s s u l n r , t a l c and s e r p e n t i n e .
• N o t a b l e Occurrences include the area around W i l b e r f o r c e , Ontario, Canada; De Kalb , St

Lawrence Co., New York, Cal i fornia , Arizona and Canaan, Connec t i cu t , USA; T y r o l and
Piemonte, Italy; T r e m o l a V a l l e y , Switzer land (hence the name); Tanzania and F i n l a n d .

• Best F i e l d I n d i c a t o r s are f i b r o s i ty (asbestos), color, cleavage, crystal habit and hardness.

M i n e r a l s | By_N.ime | By_Clas s | B y _ G r o u p i n g s | S e a r c h | S i l i c a t e s
C o p y r i g h t © 1995,1996 by A m e t h y s t G a l l e r i e s . Inc .
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A c c r e d i t e d by
U.S. D e p t . o f Commerce

A S B E S T O S T E M L A B O R A T O R I E S , I N C C A D O H S ELAP

J u l - 2 6 - 0 1
Veronica Bovee
P.O. Box 439
L i b b y , MT 59923

RE: L A B O R A T O R Y JOB # 98-231
Polarized l i g h t microscopy analyt i ca l r e su l t s f or 1 bu lk s a m p l e ( s ) .
J o b S i t e :
J o b N o . :

E n c l o s e d p l e a s e f ind the bulk material a n a l y t i c a l r e su l t s for one or more sampl e s submitted for asbe s to s
analy s i s . The analyse s were p e r f o r m e d in accordance with EPA Method 600/R-93/1 16 or 600/M4-S2-020 for
the de terminat ion of asbestos in bulk bu i ld ing mater ia l s by polarized l i g h t microscopy (PLM). Plea s e note that
w h i l e PLM ana ly s i s is commonly p e r f o r m e d on n o n - f r i a b l e and f i n e grained mater ia l s such as f l o o r t i l e s and
dus t , the EPA method recognizes that PLM is subjec t to l imi ta t i on s . In these s i tuations, accurate re sul t s may
only be o b ta inab l e through the use of more s o p h i s t i c a t e d and accurate techniques such as transmiss ion e l e c t ron
microscopy ( T E M ) o r X-ray d i f f r a c t i o n ( X R D ) ' .

Prior to a n a l y s i s , s a m p l e s are l o g g e d - i n and all data pert inent to the s ampl e recorded. The s a m p l e s are checked
for damage or d i s r u p t i o n of any c h a i n - o f - c u s t o d y seals . A unique labora tory ID number is as s igned to each
sampl e . A hard copy log-in sheet containing all pert inent in format i on concerning the s a m p l e is generated. T h i s
and all other relevant p a p e r work are kept with the sample throughout the analyt i ca l pro c edure s to assure p r o p e r
a n a l y s i s .

Each s a m p l e is opened in a c la s s 100 HEP A nega t iv e air hood. A repre s en ta t iv e s a m p l i n g of the material is
s e l e c t e d and p l a c e d onto a glas s microscope s l id e containing a drop of r e f r a c t i v e index oil. The g l a s s s l i d e is
p l a c e d under a p o l a r i z i n g l i g h t microscope where s tandard minera l og i ca l techniques are used to analyze and
q u a n t i f y the various mater ia l s pr e s en t , i n c l u d i n g asbestos. The data i s then c o m p i l e d into s tandard report format
and s u b j e c t e d to a thorough qua l i ty assurance check b e f o r e the in f o rmat i on is r e l ea s ed to the c l i e n t .

S i n c e r e l y Yours,

Lab Manager ,
A S B E S T O S T E M L A B O R A T O R I E S , I N C .

— T h e s e re sul t s r e la t e only to the s a m p l e s t e s t ed and must not be r e p r o d u c e d , e x c ep t in full, with the a p p r o v a l
of the laboratory. T h i s report must not be used to claim product endorsement by NVLAP or any other agency of
the U.S. Government. —
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A c c r e d i t e d by
U.S. Dept . of Commerce

A S B E S T O S T E M L A B O R A T O R I E S , I N C CA DOHS ELAP

J u l / 2 7 / 2 0 0 1
V e r o n i c a Bovee
V e r o n i c a Bovee
P.O. Box 439
L i b b y , MT 59923

RE: L A B O R A T O R Y REPORT *27986
T r a n s m i s s i o n e l e c t r o n m i c r o s c o p y a n a l y t i c a l r e s u l t s f o r
J o b S i t e :
J o b N o . :

1 b u l k material s a m p l e ( s ) .

P l e a s e f i n d be low the r e s u l t s f or th e TEM a n a l y s i s o f one or more b u l k mater ia l s a m p l e s . The a n a l y t i c a l procedure s
were p e r f o r m e d a c c o r d i n g to the EPA T e s t Method For the D e t e r m i n a t i o n o f A s b e s t o s in B u l k B u i l d i n g M a t e r i a l s -
TEM method m o d i f i e d f o r q u a n t i t a t i v e b u l k s a m p l e a n a l y s i s . Prior t o a n a l y s i s , each s a m p l e wa s l o g g e d - i n and a l l
p e r t i n e n t d a t a was recorded. Each s a m p l e was checked for d a m a g e and d i s r u p t i o n of any c h a i n - o f - c u s t o d y seal s . A
unique l abora t ory number was a s s i g n e d to each s a m p l e . A hard copy L o g - I n sheet was g enera t ed . T h i s , and all o ther
r e l e v a n t p a p e r work was k ep t w i t h the s a m p l e t h r o u g h o u t the a n a l y t i c a l p ro c edur e s t o assure p r o p e r a n a l y s i s .
S a m p l e p r e p a r a t i o n began w i t h the h o m o g e n i z a t i o n o f a r e p r e s e n t a t i v e por t i on o f the s u b m i t t e d b u l k mater ia l . A
s u b s a m p l e was s e p a r a t e d , w e i g h e d , p l a c e d in to a ceramic c r u c i b l e and ashed in a m u f f l e f u rnac e at 480 Deg. C for at
l e a s t 4 hours. The ashed s a m p l e s were trea t ed wi th d i l u t e HC! i f s u s p e c t e d t o c o n t a i n carbonate or s u l f a t e m i n e r a l s ,
s u s p e n d e d in d i s t i l l e d water, and u l t r a s o n i c a t e d to d i s p e r s e any f i b r o u s mat ter . A known volume of the l i q u i d
s u s p e n s i o n was f i l t e r e d onto a 0 .1 micron pore size M i l l i p o r e mixed c e l l u l o s e ester f i l t e r . The f i l t e r was th en dried in
HEP A f i l t e r e d , C l a s s 100 air on a c lean bench. The f i l t e r was p l a c e d onto a g l a s s micro s cope s l i d e , s e c t i o n e d , and
c o l l a p s e d in acetone. The c o l l a p s e d f i l t e r was p l a s m a - e t c h e d to remove 10% of the f i l t er s u r f a c e and then carbon
coa t ed . The carbon coated f i l t e r wa s s e c t i oned and th e s e c t i o n s p l a c e d onto 200-mesh c o p p e r TEM s a m p l e g r i d s in
d i m e t h y l s u l f o x i d e a n d acetone wick washers. A f t e r s u f f i c i e n t t ime t o d i s s o l v e t h e f i l t e r m a t e r i a l , t h e T E M s a m p l e g r i d s
were removed f r o m th e b a t h s and p l a c e d in to l a b e l e d s a m p l e c o n t a i n e r s .
TEM a n a l y s i s wa s p e r f o r m e d on a Phi l ip s EM-300 t r a n s m i s s i o n e l e c t ron micro s cope o p e r a t i n g a t l O O k V . The s a m p l e •
was p l a c e d i n t o the mi cro s c ope where it was f i r s t scanned at low m a g n i f i c a t i o n to c o n f i r m that the d i s t r i b u t i o n of
m a t e r i a l wa s r e a s o n a b l y homogeneous . H i g h m a g n i f i c a t i o n a n a l y s i s ( 1 8 , O O O X ) was p e r f o r m e d u s ing a two t ier
a p p r o a c h : 1) A r e l a t i v e l y l a r g e area o f several TEM grid o p e n i n g s f o r a sbe s to s f i b e r b u n d l e s , and 2) a r e l a t i v e l y s m a l l
area o f a number o f f i e l d s o f view for i n d i v i d u a l a sbe s to s f i b e r s ( f i b r o u s p a r t i c l e s e x h i b i t i n g an a spe c t ratio greater than
or equal to 3 to 1, and a l e n g t h greater than or equal to .5 um). Dete c t ed a s b e s t i f o r m s t ru c tur e s were s u b j e c t e d to
d e t a i l e d m o r p h o l o g i c a l a n d / o r s e l e c t e d area d i f f r a c t i o n a n a l y s i s . I f necessary, energy d i s p e r s i v e X-ray a n a l y s i s w a s
a l s o p e r f o r m e d . The l e n g t h and w i d t h o f each asbes tos f i b e r was measured. F r o m t h i s d a t a , a t o t a l vo lume and mass o f
asbe s to s observed in the scanned area is c a l c u l a t e d , and e x t r a p o l a t e d to a t o t a l w e i g h t percent asbes tos for each
s a m p l e .
S i n c e r e l y Y o u r s ,

L a b o r a t o r y M a n a g e r
— T h e s e r e s u l t s r e l a t e o n l y to the s a m p l e s t e s t e d and must no t b e r e p r o d u c e d , e x c e p t in fu l l , w i t h the a p p r o v a l o f the
l a b o r a t o r y . T h i s report must not be used to c l a i m p r o d u c t endor s emen t by NVLAP or any o ther agency of the U.S.
G o v e r n m e n t . —
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S A M P L E D E S C R I P T I O N
Roadway; south of b u i l d i n g - East of Creek.

S o i l S a m p l e .

S A M P L E P R E P A R A T I O N P A R A M E T E R S
W e i g h t o f M a t e r i a l S u s p e n d e d ( m g ) : 35.6
V o l u m e of S u s p e n s i o n W a t e r ( m\Y. 500
V o l u m e n f S u s p e n s i o n F i l t e r e d ( m l ^ , „ 9..,,

A S B E S T O SD E T E C T E D I N S C A N AREA
C H R Y S O T I L E A M P H I B O L E

F I B E R S B U N D L E S F I B E R S I B U N D L E S

ND ND ND ND

F i l t e r T y p e & Pore S i z e M C E O . l u m
E f f e c t i v e F i l t e r Area ( s q . m m ) 2 0 1

C A L C U L A T E D A S B E S T O SC O N C E N T R A T I O N ( W E I G H T % )
C H R Y S O T I L E A M P H I B O L E T O T A L

ND ND ND
C O M M E N T S

N ' O T E : A p p r o x i m a t e l y 5 0 % o f s a m p l e contained a h i g h l y f i b r o u sa s b e s t i f o r m mineral c a l l e d w i n c h i t c / r i c h t e r i t e that is not r e g u l a t e d b>
EPA. Over 100 f i b e r s were observed and over 10 EDX s p e c t r a take

F i l t e r L o a d i n g : M o d e r a t e
i . S A E D Pho to I D N o s . N o n e T a k e n

T E M / A N A L Y T I C A L P A R A M E T E R S
# S c a n n e d For B u n d l e s 8 Area f sq

of t S c n n n p . f i F n r F i b e r s . , , , , , „ . , , , . „ . • Area ( s q

' . • " • " ' M a g n i f i c a t i o n :

m m) 0.0096 B u n d l e S c a n Area ( s q . m m ) 0.0768
m m) 0.0096 F i b e r S c a n Area f s q . m m l 0.0768

18.000X
" ^

N O T A T I O N K E Y
Chrys . - C h r y s o t i l e A s b e s t o s
A m p h . - A m p h i b o l e A s b e s t o s

N D - N o n e D e t e c t e d
N o n - A s b . - N o n - A s b e s t o s

1 um = 1 micron = 0.001 mm
1 mnr= 1 m i l l i m e t e r
1 sq.mm = 1 square m i l l i m e t e
1 cc = 1 cubic c e n t i m e t e r

A S B E S T O S T E M L A B O R A T O R I E S , I N C .
L a b M a n a g e r S i g n a t u r e

1409 F I F T H S T R E E T , B E R K E L E Y , C A 94710 ( 5 1 0 ) 528-0108 f
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A c c r e d i t e d by
U . S . D e p t . o f C o m m e r c e

A S B E S T O S T E M L A B O R A T O R I E S , I N C C A D O H S E L A P

July 25, 2001
Ms. V e r o n i c a Bovee
S t i m s o n Lumber Company
875 H i g h w a y 2 S o u t h
L i b b y , MT 59923

RE: L A B O R A T O R Y JOB # 850-002
Polarized l igh t microscopy analytical re sul t s for 20 bulk sampl e( s) .
J o b S i t e : O l d Champion Nursery S i t e
J o b N o . : 01-014

E n c l o s e d p l e a s e f i n d th e b u l k mat er ia l a n a l y t i c a l r e s u l t s f or one or more s a m p l e s s u b m i t t e d f or a sb e s t o s a n a l y s i s .
The analyse s were p e r f o r m e d in accordance with EPA M e t h o d 6 0 0 / R - 9 3 / 1 1 6 for the d e t e r m i n a t i o n of a sb e s t o s in
b u l k b u i l d i n g m a t e r i a l s b y p o l a r i z e d l i g h t micro s copy ( P L M ) . Plea s e note that w h i l e P L M a n a l y s i s i s commonly
per f ormed on n o n - f r i a b l e and f i n e grained mater ia l s such as f l o o r t i l e s and du s t , the EPA method recognizes that
PLM is s u b j e c t to l i m i t a t i o n s . In these s i t u a t i o n s , accurate r e s u l t s may o n l y be o b t a i n a b l e through the use of more
s o p h i s t i c a t e d and accurate techniques such as t ransmi s s ion e l e c t ron m i c r o s c o p y (TEM) or X-ray d i f f r a c t i o n
( X R D ) .

Prior to a n a l y s i s , s a m p l e s are l o g g e d - i n and all da ta per t inent to the s a m p l e recorded. The s a m p l e s are checked for
damage or d i s r u p t i o n of any c h a i n - o f - c u s t o d y seals. A unique laboratory ID number is a s s igned to each s a m p l e .
A hard copy l o g - i n sheet c o n t a i n i n g al l per t inent i n f o r m a t i o n concerning the s a m p l e i s generated . T h i s and al l
o ther relevant p a p e r work are k ep t with the s a m p l e throughout the ana ly t i ca l pro c edure s to assure p r o p e r analys i s .

Each s a m p l e is opened in a c la s s 100 HEPA negative air hood. A r e p r e s e n t a t i v e s a m p l i n g of the mater ia l is
s e l e c t e d and p l a c e d onto a g l a s s microscope s l i d e c o n t a i n i n g a d r o p o f r e f r a c t i v e index o i l . The g l a s s s l i d e i sp l a c e d under a p o l a r i z i n g l i g h t m i c ro s c op e where s tandard m i n e r a l o g i c a l t e chniques are used to ana lyze and
q u a n t i f y the various m a t e r i a l s pr e s en t , i n c l u d i n g asbestos. The data i s then c o m p i l e d into s tandard report format
and s u b j e c t e d to a thorough q u a l i t y assurance check b e f o r e t i ie i n f o r m a t i o n is re l eased to the c l i e n t .

S i n c e r e l y Your s

Lab M a n a g e r
A S B E S T O S T E M L A B O R A T O R I E S , I N C .

— T h e s e r e su l t s relate on ly to the s a m p l e s tested and must not be r e p r o d u c e d , e x c ep t in full, wi th the a p p r o v a l of
the laboratory. T h i s report must not be used to c laim product endorsement by NVLAP or any other agency of the
U . S . G o v e r n m e n t . - —

1 0 1 6 GREG S T R E E T . S P A R K S , N V 89431 . ( 7 7 5 ) 3 5 9 - 3 3 7 7 . F A X ( 7 7 5 ) 359-2798
With Home Offices Located a t: \ 409 FIFTH STREET, SUITE c . BERKELEY, CA 94710 (5iO)528-o i08
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E P A M e t h o d 6 0 0 / R - 9 3 / 1 1 6

I
Page: i of 2

C o n t a c t : Ms. V e r o n i c a Bovee
A d d r e s s : S t i m s o n Lumber C o m p a n y

875 H i g h w a y 2 S o u t h
L i b b y , MT 59923

S a m p l e s S u b m i t t e d : 20 Report No. 96113
Reg. S a m p l e s A n a l y z e d : 20 Date S u b m i t t e d : J u l - 1 8 - 0 1
S p l i t Layers A n a l y z e d : 0 Date R e p o r t e d : J u I - 2 0 - 0 1

J o b S i t e / N o . O l d C h a m p i o n N u r s e r y S i t e
01-014

S A M P L E I D

GM101-014-001.
Lab ID # 850-002-001

GM101-014-002.
Lab ID n 850-002-002

GM101-014-003.
Lab ID n 850-002-003

GM101-0 14-004.
Lab ID S 850-002-004

GM101-014-005.
Lab ID S 850-002-005

GM101-014-006.
Lab ID S 850-002-006

GM101-014-007.
Lab ID » 850-002-007

GM101-014-008.
Lab ID # 850-002-008

GM1 01-014-009.
Lab ID # 850-002-009

GM101-014-010.
L a b I D # 850-002-010

A S B E S T O S% T Y P E
N o n e Detec t ed

N o n e D e t e c t e d

N o n e D e t e c t e d

1-5% T r e m o l i t e

1-5% T r e m o l i t e

N o n e D e t e c t e d

N o n e D e t e c t e d

<l% T r e m o l i t e

N o n e Det e c t ed

1-5% T r e m o l i t e

N O N - A S B E S T O S
F i b e r s : .

N o n e D e t e c t e d
M a t r i x :
99-100% Qtz, M i c a , Other m.p.
F i b e r s :N o n e Det e c t ed
M a t r i x :
99-100% Qtz, M i c a , Other m.p.
F i b e r s :N o n e D e t e c t e d
M a t r i x :
99-100% Qtz, M i c a , Other m.p.
F i b e r s :N o n e Det e c t ed
M a t r i x :
95-99% Qtz. M i c a , Other m.p.
F i b e r s :M o n e Dete c t ed
M a t r i x :
95-99% Qtz. M i c a , O t h e r m.p.
F i b e r s :

N o n e D e t e c t e d
M a t r i x :
99-100% Qtz, M i c a , Other m.p.
F i b e r s :* J o n e D e t e c t e d
M a t r i x :
99-100% Qtz, M i c a , Other m.p.
F i b e r s :N o n e Dete c t ed

M a t r i x :
100-100% Qtz, M i c a , Other m.p.
F i b e r s :vlone D e t e c t e d
M a t r i x :
99-100% Qtz, M i c a , Other m.p.
F i b e r s :\ I o n e D e t e c t e d
M a t r i x :
95-99% Qtz, M i c a , Other m.p.

D E S C R I P T I O N T
F I E L D •

LAB •
5 0 ' F r o m Comer F e n c e , 1-3" D e e p , S o i l S a m p l e

S o i l - B r o w n j
1 0 0 ' F r o m Comer F e n c e , 1-3" D e e p , S o i l ^ _

S o i l - B r o w n |
1 5 0 ' F r o m Corner F e n c e , 1-3" D e e p , S o i l H

— — — — - — — — LS o i l - B r o w n ^
200' F r o m Comer F e n c e , 1 -3" Deep , Soil IB

S o i l - B r o w n
200' F r o m Corner F e n c e , 6" D e e p , Soi l

•S o i l - B r o w n
2 5 0 ' F r o m Comer F e n c e . 1-3" Deep , S o i l

S o i l - B r o w n
3 0 0 ' F r o m Corner F e n c e , 1-3" D e e p , S o i l

S o i l - B r o w n
300' F r o m Comer F e n c e , 5' t o N o r t h 1 -3" D e e p ,
S o i l

S o i l - B r o w n
200' F r o m Corner F e n c e , 10' t o N o r t h 1-3"
Deep, S o i l

S o i l - B r o w n
2 0 0 ' F r o m Comer F e n c e , 5 ' t o S o u t h 1-3" D e e p ,
S o i l

S o i l - B r o w n

1111111
D e t e c t i o n L i m i t o f M e t h o d i s E s t i m a t e d t o b e 1 % A s b e s t o s U s i n g a V i s u a l A r e a E s t i m a t i o n T e c h n i q u e

L a b M a n a g e r I
, A S B E S T O S T E M L A B O R A T O R I E S , I N C . 1 0 1 6 G r e g S t r e e t , S p a r k s , N V 8943 1 P h . 776-359-3377^^ ^ - - ' , , 1 . 2 , 3 ! T '

With Home Offices Located At: 1409 Fifth S t r e e t . B e r k e l e y . CA 94710 Ph. 5 1 0 - 5 2 S - O T O § ; «/ " /' '"'J: ' _--' / / . 3 / i V /• m



. J L A R I Z E D L I G H T M I C R O S C O P Y
A N A L Y T I C A L REPORT

E P A M e t h o d 6 0 0 / R - 9 3 / 1 1 6 Page: 2 of 2
,, ... ., . D S a m p l e s S u b m i t t e d : 20 Report No. 96113C o n t a c t : Ms. Veron i ca Bovee F

Reg. S a m p l e s A n a l y z e d : 20 Date S u b m i t t e d : J u l - 1 8 - O l
A d d r e s s : S t i m s o n Lumber C o m p a n y S p l i t Layers A n a l y z e d : 0 Date R e p o r t e d ' J u l - 2 0 - 0 1875 H i g h w a y 2 S o u t hL ' b b M T 5992" J o b S i t e / N o . O l d C h a m p i o n N u r s e r y S i t ey> J 01-014

S A M P L E I D

GM101-014-011.
L a b I D S 850-002-011

GM101-014-012.
Lab ID n 850-002-012

GM101-014-013.
Lab ID # 850-002-013

GM101-014-014.
Lab ID # 850-002-014

GM101-014-015.
Lab ID n 850-002-015

GM101-014-016.
Lab ID 3 850-002-016

GM101-014-017.
Lab ID it 850-002-017

GM101-014-018.
Lab ID # 850-002-018

GM101-014-019.
Lab IDS 850-002-019

GM101-014-020.
L a b I D - 3 850-002-020

A S B E S T O S% T Y P E

1-5% T r e m o l i t e

1-5% T r e m o l i t e

N o n e Det e c t ed

N o n e Det e c t ed

N o n e D e t e c t e d

N o n e Det e c t ed

N o n e Dete c t ed

N o n e D e t e c t e d

N o n e D e t e c t e d

N o n e Det e c t ed

N O N - A S B E S T O S
F i b e r s : .

N o n e Det e c t ed
Matrix:
95-99% Qtz. M i c a , Other m.p.
F i b e r s :N o n e Detected
M a t r i x :
95-99% Qtz, Mica. Other m.p.
F i b e r s :N o n e Det e c t ed
M a t r i x :
99-100% Qtz, M i c a , Other m.p.
F i b e r s :

N o n e Dete c t ed
M a t r i x :
99-100% Qtz. M i c a , Other m.p.
F i b e r s :N o n e Detec t ed
M a t r i x :
99- 100% Qtz, M i c a , Other m.p.
F i b e r s :

N o n e Dete c t ed
M a t r i x :
99-100% Qtz, M i c a . Other m.p.
F i b e r s :N o n e Detected
M a t r i x :
99-100% Qtz, M i c a , Othei m.p.
F i b e r s :N o n e Detec ted

M a t r i x :
99-100% Qtz, M i c a , Other m.p.
F i b e r s :> J o n e Dete c t ed
M a t r i x :
99-100% Qtz, M i c a , Other m.p.
F i b e r s :>lone Det e c t ed
M a t r i x :
99-100% Qtz, M i c a , Other m.p.

D E S C R I P T I O N
F I E L D

L A B
200' F r o m Comer F e n c e , 10' t o S o u t h 1-3"
D e e p , S o i l

S o i l - B r o w n
2 0 0 ' F i u m Comer Fenc.-, ! 0 ' t o W e s t 1-3" D e e p ,
S o i l

S o i l - B r o w n
200' F r o m Corner F e n c e . 5' to East 1-3" D e e p ,
S o i l

S o i l - B r o w n
200' F r o m Comer F e n c e , 10' t o East 1-3" Deep ,
S o i l

S o i l - B r o w n
2 3 0 ' F r o m Comer F e n c e , 5 0 ' t o N o r t h , S o i l

S o i l - B r o w n
2 3 0 ' F r o m Comer F e n c e , 9 0 ' t o N o r t h , S o i l

S o i l - B r o w n
2 3 0 ' F r o m Comer F e n c e . 1 2 0 ' t o N o r t h , S o i l

S o i l - B r o w n
2 7 0 ' F r o m Corner F e n c e , 1 5 ' F r o m L i t t l e F e n c e ,
S o i l

S o i l - B r o w n
1 8 0 ' F r o m Corner F e n c e , 1 5 ' F r o m L i t t l e F e n c e ,

S o i l

S o i l - B r o w n
5 0 ' F r o m Comer F e n c e , 1 5 ' F r o m L i t t l e F e n c e ,

S o i l

S o i l - B r o w n
D e t e c t i o n L i m i t o f M e t h o d i s E s t i m a t e d t o b e 1% A s b e s t o s U s i n g a V i s u a l A r e a E s t i m a t i o n T e c h n i q u

Lab Manager.
A S B E S T O S T E M L A B O R A T O R I E S , I N C . 1 0 1 6 Gre« S t r e e t , S p a r k s , N V 89431 P h . 7 / 7 5 - 3 5 9 - 3 3 7 7With Home Officss Located At: 1409 Fifth" S t r e e t . B e r k e l e y , CA 94710 Ph. 510-523-0,r«sf~>i — i a
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A c c r e d i t e d by
U . S . D e p t . o f C o m m e r c e

A S B E S T O S T E M L A B O R A T O R I E S , I N C c A D O H S E L A P

J u l y 2 5 , 2001
Ms. Veron i ca Bovee
S t i m s o n Lumber C o m p a n y
875 H i g h w a y 2 S o u t h
L i b b y , MT 59923

RE: L A B O R A T O R Y JOB # 850-001
Polarized l i g h t mi cro s c opy a n a l y t i c a l r e su l t s f or 2 bu lk s a m p l e ( s ) .
Job Si t e : Old C h a m p i o n Log Yard & Nursery
J o b N o . : 01-013

Enclo s ed p l ea s e f i n d the b u l k mat er ia l a n a l y t i c a l r e s u l t s f or one or more s a m p l e s s u b m i t t e d f or a s b e s t o s a n a l y s i s .
The a n a l y s e s were p e r f o r m e d in accordance with EPA M e t h o d 6 0 0 / R - 9 3 / 1 1 6 f or th e d e t e r m i n a t i o n o f a s b e s t o s in
b u l k b u i l d i n g m a t e r i a l s b y p o l a r i z e d l i g h t m i cro s c opy ( P L M ) . P l e a s e note tha t w h i l e P L M a n a l y s i s i s c ommonly
p e r f o r m e d on n o n - f r i a b l e and f i n e grained mat er ia l s such as f l o o r t i l e s and d u s t , the EPA method r e cognize s that
PLM is s ub j e c t to l imi ta t i on s . In these s i tuat ions , accurate r e su l t s may on ly be o b t a i n a b l e through the use of more
s o p h i s t i c a t e d and accurate t echniques such as transmis s ion e l e c t ron m i c r o s c o p y (TEM) or X-ray d i f f r a c t i o n
( X R D ) .

Prior to analys i s , s a m p l e s are l o g g e d - i n and all data per t inent to the s a m p l e recorded. The s a m p l e s are checked for
damage or d i s r u p t i o n of any c h a i n - o f - c u s t o d y seals. A unique laboratory ID number is a s s igned to each s a m p l e .
A hard c o p y l og- in , sh e e t c o n t a i n i n g a l l p e r t i n e n t i n f o r m a t i o n concerning the s a m p l e i s generated. Thi s and a l l
other relevant p a p e r work are kept with the s a m p l e throughout the a n a l y t i c a l proc edure s to assure p r o p e r a n a l y s i s .

Each s a m p l e is. opened in a c la s s 100 HEPA nega t iv e air hood. A r e p r e s e n t a t i v e s a m p l i n g of the m a t e r i a l is
s e l e c t ed and p l a c e d onto a g l a s s micro s cope s l i d e c o n t a i n i n g a d r o p o f r e f r a c t i v e index o i l . The g l a s s s l i d e i sp l a c e d under a p o l a r i z i n g l i g h t mi cro s cope where s tandard m i n e r a l o g i c a l t e chnique s are used to analyze and
q u a n t i f y th e various m a t e r i a l s pr e s en t , i n c l u d i n g asbestos. The da ta i s then c o m p i l e d in to s tandard report f o r m a t
and s u b j e c t e d to a thorough qual i ty assurance check b e f o r e the i n f o r m a t i o n is r e l ea s ed to rhe c l i e n t .

S i n c e r e l y Your s ,

Lab Manager .A S B E S T O S T E M L A B O R A T O R I E S , I N C .

— T h e s e r e s u l t s r e l a t e o n l y to the s a m p l e s t e s t ed and must npt be r e p r o d u c e d , e x c ep t in ful l , w i th the a p p r o v a l o f
the l abora t ory . This report must not be used to c l a i m p r o d u c t endorsement by NVLAP or any other agency of the
U.S. Government. —

1016 GREG STREET . SPARKS, NV 89431 . ( 7 7 5 ) 3 5 9 - 3 3 7 7 • . FAX ( 7 7 5 ) 359-2798
With Home Offices Located a t : 1409 F I F T H S T R E E T , S U I T E C . B E R K E L E Y . C A 94710 ( 5 1 0 ) 528-0108
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EPA M e t h o d 6 0 0 / R - 9 3 / 1 16 Page: I of i
~ , .. .. . D S a m p l e s S u b m i t t e d : 2 Repor t No. 96085Contac t: Ms. V e r o n i c a Bovee F

Reg. S a m p l e s A n a l y z e d : 2 Date S u b m i t t e d : J u l - 13-01
A d d r e s s : S t i m s o n Lumber Company S p l i t Layers A n a l y z e d : 0 Date R e p o r t e d - J u l - 18-01875 H i g h w a y 2 S o u t h

L ' b b M T 5992"" J ° k ^ ' t e / ^ ° ' ^ C h a m p i o n L o § Y a r d & N u r s e r yY> J 01-013

S A M P L E I D

GM01-013-01.
Lab ID # 850-001-001

GM01-013-02.
L a b I D S 850-001-002

Lab ID #

Lab ID #

L a b I D #

L a b I D n

L a b I D #

Lab ID #

L a b I D a

L a b I D ^

A S B E S T O S
% T Y P E

N o n e Dete c t ed

N o n e Det e c t ed

N O N - A S B E S T O S
F i b e r s :

50-60% C e l l u l o s e
M a t r i x :
40-50% Tar, Bndr , Other m.p.

T T f l ^ n f C '

3 o ' - 4 0 % C e l l u l o s e
M a t r i x :
60-70% Tar. Other m.p.
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :

M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :

D E S C R I P T I O N
F I E L D

L A B
2 S t o r y W h i t e B l d g , T a r P a p e r Black-

T a r F e l t - B l a c k
2 S c o r y v v h i t e B i i i g , Barrier Haper Brown & jB l a c k " 1

— — — — — — — — — — — — — — — — — — — — — — — — — —M o i s t Barrier P a p e r - B r o w n & B l a c k j

^<-J9-\ ^ • > • ' • - ' . ; 1 * • ' !Q^ jo£~l*>

1
1
1
1
1
1
1
1
1
1
1

D e t e c t i o n L i m i t o f M e t h o d i s E s t i m a t e d t o b e 1% A s b e s t o s U s i n g a V i s u a l A r e a E s t i m a t i o n T e c h n i q u e

L a b M a n a g e r a l y s t C 'A n a l y s t 'M-
A S B E S T O S T E M L A B O R A T O R I E S , I N C . 1 0 1 6 G r e g S t r e e t . S p a r k s , N V 89431 P h . 775-359-3377With Home Offices Located At: 1409 Fif th S t r e e t . B e r k e l e y , CA 94710 P h . 5 1 0 - 5 2 8 - 0 1 0 8
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i
1
1
1
1
1
1
1
I
1
1
1
1

1
I
1

i k p C
/ Y ' \ \ t ^ y E n y i r o n m f i r i t a i / I n c . . • : .

'. • 10*05 E . M o n t E < * ' l * « y A l ' e n l u i S w t e l ' '
(509) 924-9236 »Fa)c.(5Q9)«4r2287 ... . . .

Ms. Veronica Bovee,' fr
S T T M S O N LUMBER
875 US Highway 2, S.oLibby, Montana 5992,
RE . C O L L E C T I O N

SAMPLES, FO
A N D P A R T I C

Dear Ms. Bovee:
MCS is please to subiri
airborne asbestos samp
T h e sampling p e r f p t m cthat Stirnson Lumber G
ambient airborne asbesdid not' detec t any asbe
Please f e e l f r e e to cont
conducted on 11 May 2
S i n c e r e l y ,
Richard A. f l p h n s o n , CMuS Enviromnehtal

' ' • ' . • ' • - • : : . • • . - ' . ' . ' . •

. . . . • . . • . ' . _ • .
. ' . - ' . . ' ' . • ' : . ' ' - 1 3 J u n e 2001

R and S a f e t y Coordinator
COMPANY ' ' ' :. .' '• . : •• • ' •
uth ." . . . ' \ : • . • • • - . _ • • - . • •

•• . . . ; •
A N D ' A N A L Y S T S O F T R A N S M I S S I O N . E L E C T R O N M I C R O S C O P Y

R THE IDENTIFICATION OF ASBESTOS-CONTAINING FIBERS .
^ E S • - - ; _ ' • ' • • ' • '

it the at tached report d e t a i l i n g the c o l l e c t i o n and analys i s of ambient
e s . • . ' . ' • - . / ' . ' - . . . . '
d by MCS Environmeintal confirms and s u p p o r t s previous s ampl ing data
ompany employee s do not appear to have an occupational exposure to
os f iber s of partic le s . Laboratory, analysis of personal and area samplestos structures or f iber s within the areas sampled .
let me at 509-924-9236 at your convenience to discuss the s a m p l i n g
001. . . ...

J H . • • ; • • . . . . - . • . ' • • ; ' • • • . . • ' • • ; -

' . ' ' ' • . ' • • ' • . ' . • ' ' • '

• ' . • • ' • ' ' : . . • • • ' • ' • ' . ' . • ' • ' . • . ' ' ' ' " . • .

. ' • ' ' . ' • - • . • ' . ' • • " . . • - . ' • ' • • • . • • ; : . ' . ' ' . •

,...,„. ..- • > < b » K i b . t t ^ M v t « ' S p O k i u * . W j ^ l n « m ' T ^ o m i i . y & » i i i i \ g « u > ? F « l « i * n M , C j l l ^ ^M H - 0 1 - 1 1 2 . . . . --., •... r . ..•.". '•",.••'•'•• • J i J u E / l n / O I r R O J c l , r b / 5 m - 0 l - ! ] 2 j \ I R
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S U M M A R Y REPORT O F A M B I E N T A I R A S B E S T O S S A M P L I N G
, FOR S E L E C T E D STRUCTURES AND . . .

. . P E R S O N A L E M P L O Y E E EXPOSURE :
! STIMS ON LUMBER C O M P A N Y - '

Prepared for • • •
. Ms. Veronica Bovee ' .

• H R a n d S a f e t y Coord ina tor • ' . ' .S T I M S O N L U M B E R C O M P A N T
875 US H i g h w a y 2, S o u t h

Libby, Montana 59923 ' . . .

Prepared by
ird A. imfinson, CIH

C e r t i f i c a t e Number 5956 3 EWration 31 December 2005

M C S E n v i r o n m e n t a l , I n c . „ , • ' . . • ' "
9922 E Montgomery Ave, S u i t e 1 .

S p o k a n e , W a s l i i n g t o n 99206 -
• P r o j e c t N u m b e r S I H - 0 1 - i 12

13 J u n e 2001

Environmental, Inc:
S I I 1 - O I - I J 7

E n v i..r o-n-m e n t a I L o g i c
S I J D e / l H / O T P R O J E C T S / S H M M - I I Z A 1 U
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At the request of S t i m s o n Lumber, Mr. Richard A. J o h n s o n , CIH, with MCS Environmental
per formed industrial hygiene sampl ing to de t ermine the po t en t ia l residual asbestos exposure of
Stimson Lumber Company employee s . Portions of the St imson Lumber Company f a c i l i t i e s are
located on land f o r m e r l y used in the p r o d u c t i o n of ore into vermiculi te insulation.
A d d i t i o n a l l y , vermiculite insulat ion was i n s t a l l e d in structures currently used St imson Lumber
Company employees.

E X I S T I N G C O N D I T I O N S
The general Maintenance Building is currently insulated with vermiculi te in su la t ion. T h i s
structure is e q u i p p e d : with a large gantry crane that traverses the l e n g t h of the b u i l d i n g .
Movement of th i s crane causes vibration wi th in the structure and the release of small amounts of
vermiculite insulation f rom around seams and j o i n t s of the clapboard walls , Employee s rout ine ly
inspect and seal leaking seams and j o i n t s with an e xpand ing spray f oam caulking compound.
The unpaved parking area used by S t i m s o n Lumber Employee s was once used as an
aboveground storage area for uncontaincrizcd vermiculi te insulation. Vermicu l i t e i n s u l a t i o n was
p i l e d on the native surface and the soil surface may have been contaminated with a trace amount
of asbestos mineral f ibers .' !

The former lunch/break area of the f i n g e r - j o i n t f a c i l i t y has been abated. PCM clearance sampl e s
col lected a f t e r the comple t ion of the abatement indicated the area was s a f e for human occupancy.
However, it appears that trace amounts of vermicul i l e insulat ion have been released f rom seams
and j o i n t s in the c lapboard s iding as the b u i l d i n g has e xpanded and contacted. T h e r e f o r e , the
cleanliness of the area :i$ considered to be q u e s t i o n a b l e at t h i s t ime. Curr en t ly the area is used as
equipment storage

S A M P L E C O L L E C T I O N
S t i m s o n Lumber is concerned with employee h e a l t h and s a f e t y . T h e r e f o r e , they have c o m p l e t e dadditional air monitoring within the areas of concern. S a m p l e s were co l l e c t ed by Mr. Richard A.
J o h n s o n , CIH on 11 ;May 2001. The f o l l o w i n g sampl ing equipment was used during the
co l l e c t ion of the samples:

i •
• GAST Model 1J502 High Volume S a m p l e Pumps
• Air-One Personal S a m p l i n g Pumps
• Dwyer Visi-FJoat Rotameter M o d e l 55-194588-00, S e r i a l Number J - T e c h - L V - 1

Calibration Date 15 March 2001 Expira t ion Dale 14 S e p t e m b e r 2001
• Dwyer V i s i - F f o a t Rotameter Model 55-194587-00, Serial Number J - T e c h - H V - 1

Calibration Date 15 March 2001 Expiration Date 14 S e p t e m b e r 2001
• Environmental-Expre s s 25 mm 0.45 um MCE S a m p l i n g Cas s e t t e s , Lot N u m b e r 01800

Product ion Code 0218

S I H - O M I 2 . _ _ S U D E / I H A J I P R O J H C T S / S I H - O I - 1 1 2 . A J RPage I o f 3
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Proper chain of cus tody procedures was used to transmi t the sampl e s to E M S L Laboratorie s , in
Westmont NJ f or f i b e r analy s i s using th e AHERA Transmis s ion Electron Micro s copy (TEM) ca l
protocol .
A summary of the TEM analys i s is located in T a b l e 1.
T A B L E 1 SUMMARY OF ANALYTICAL RESULTS

*s&Mpim&£L i K l t J S E B E R ^ A
S I H - 0 1 - 1 2 2 - 1

S I H - 0 1 - 1 2 2 - 2

S1H-0 1-122-3

S I H - 0 1 - 1 2 2 - 4

SIH-01- 122-5

S I H - 0 1 - 1 2 2 - 6

SIH-01-122-7

S I H - 0 1 - 1 2 2 - 8

j J D E S e x i E i$8%»&%%$M&i
Forest Blade, PersonalS a m p l e
General Maintenance
Mechanic
Ivan Troyer , Personal S a m p l e
Head end of the veneer dryer

Eric Dodge, Personal S a m p l e
Tafl End oif the veneer dryer

Area sample a p p r o x i m a t e l y
Ten (10) f e e t f r om theinterior wall near the centerof the '; maintenance line
( H i g h Volume Pump)
Area S a m p l e in the f o rmer
F i n g e r J o i n t Lunch Room
( H i g h Volume Pump) NearN o r t h Door
Area S a m p l e in the formerF i n g e r Joint Lunch Room
( H i g h V o l u m e P u m p ) N e a r
S o u t h Door
Ambient Air S a m p l e N o r t hS i d e of the access to the
parking J o t
Ambient A i r S a m p l e S o u t h
S i d e of the access to the
parking lot

•ANAL^^C^^RESULTS:.^m&^zm-r^:
Less than 0.0044 s/cc
Due lo low sample volume
a d d i t i o n a l TEM GridsAnalyzed
Less than 0.0047 s/cc
Due to low sample volume
a d d i t i o n a l T E M G r i d s
Analyzed
I .ess than 0.0(149 s/cc
Due to low sample volume
a d d i t i o n a l T E M G r i d s
Analyzed
Less than 0.0045 s/cc

Less than 0.0048 s/cc

Less than 0.0048 s/cc

Less than 0.0044 s/cc
Due In Low sample volume
a d d i t i o n a l T E M G r i d s
A n a l y z e d
Less than 0.0044 s/cc
Due to Low sample volume
a d d i t i o n a l TEM GridsAnalyzed

i R ^ S K J B S - ^ - j J i f : r-S^si :-." • •'^^^^^^^"•'^^•^^^•c
Assumed to be typical of all
General Maintenance
M e c h a n i c ' s (Normal Work S h i f t
8 - h r / d a y )
Assumed to be typi ca l of allhead end personnel (NormalWork. S h i f t 10-tvr/day)
Assumed to be t y p i c a l of all t a i lend personnel (Normal W o r k
S h i f t 10-hr/day)
M e c h a n i c ' s traversed t h e G a n t r y
Crane from end to end tos imula t e maximum vibration
conditions
S a m p l e co l l e c t ed underaggressive c ond i t i on created,
with 1 hp blower unit
S a m p l e c o l l e c t ed under
aggressive condi t ion created
with 1 hp blower unit
Collec t ed under outdoor
conditions.

Col l e c t ed under o u t d o o r
c ond i t i on s -

C e r t i f i c a t e s of A n a l y s i s are located in A p p e n d i x A

S l l l - O I - 1 1 2 S U D £ / ] | ( / O I P R O J r i C T S / 5 I H - 0 1 - l l 2 . A I RPage 2 of 3
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MCS ENVIRONMENTAL S P O K f ^ . U l f l . FflX NO. : 509+9242287 f~ J u n . 15 2001 09:49RM:,::;>;;';• V :

DISCUSSION OF R E S U L T S

TEM analysis of the sample f i l t e r s co l lec ted on May 11, 2001 did not i d e n t i f y the presence of
any asbestos containing minerals. T h e r e f o r e , the sample results have been reported as less than
a given value.
This sampling confntns the results obtained in previous samples and suppor t s the claim that
Stimson Lumber Company employees do not appear to be o c cupa t i ona l ly exposed to asbestos
f i b e r s by activities involved in dai ly operations
Sincerely,
MCS Environmental, Inc.
RMard A. J^hkson, Cffl " j j / ^ # ° w '^\,
I n d u s t r i a l Hygieni s t '• /̂ >̂$**̂ 8̂$̂ t̂

^^AJOj^^ir

i

S H W l - 1 1 2 Page 3 of 3 S U D E / I f W ) I P R O / E C T S / S I H - 0 1 - n 2 . A I R
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E M S t A n a l y t i c a l ,
W h 4 « H l « n A ^ W « t n i O M . I
Phorer iat£) OWJIiOO F*

AM: RickM C S C m r f w n m e10905 C. MontgoSuit e 1
S p o k a M , WA 99

F ar (309} 924-2287
Project

Asbestos F i b e r

unfit Volume Ant
IH-01-112-1 845.00 0.

1H-01-112-2 S39.W 0.

IK-01-1124 1009.80 O.i

l(-W31--:i2-4 1327.30 O.I

IH-OI-112-a 1255.70 O.I
t J

I H - O M 1 2 - 8 1247.00 C.C

IH-01-1T2-7 1138.40 C.t
P^OT774"CQQy f\ \ r J & -i*"*'V fl"1~ fc_ { M S1 \ \f \

IH-01-112-8 1100.20 &t

S c o R C o / n i *

| Q t f C ^ % | B T 4 ' ^ l I7W *WPQTB|D/y )• ftO< ***ptWI atom r**anad ' n f V u d U T M t a t f t ' . T H » n p

|̂ 0on̂ «a *W WUO> ^ U W T C M »1CTO"

J-Wa£i^-" t ^ T f l j P W

1C. .^Mj^^K»iake"<* ^ S f i l R ^IB3BiaM^9SO B / n i l l : t t i M E K a j E W C L . O K r ^VHH^^P^

CuatomerlO; M C S 5 0 A
^y AWL . CuOomorPO: S!HX)V112

Re«lv«d; 5 6 / 1 5 / 0 1 10:45 AM
06

Phone 30f l-9MW700 E M S L O r d. r 04Q107174
EUSU PraJMt ID:
Amtiyal s Due. 5n8«001

A n a l y s i s by Transmi s s i on Electron M i c r o s c o p y (TEM) Performed byEPA 40 CFR Part 763 Final Rule (AHERA)
AnatytiaU Atbtsios4rttt ffya Ait*** » Simon* Sioattivuy CaHcutiratlo*.

tyaul Mb Typtfs) O.Sf-S Jp (S/cc) (S/i**1) (S/tx) VM<f

032 C Nona Detected

290 0 Mono DetteteJ

J774 0 None Detected

64S 0 N o n a Detected

S45 0 MOM Detected

S45 0 N o n e Detected

774 0 N o n a Dit»ej«<j

774 0 N c n i C * l » G 6 «

0.0044 <9.69 <0,QOM v<iun*uteimvr*camm)MMi

t a r I I I V f l M i

0.0049 < 1 Z J 2 ^O.DD49 ^3«fn9 1» Mkw«conyn«««ovd irntt

D.ODXi <1S,50 <C.OM6

0.0048 <15.50 <tt.tW4J

0.0&U «ns.so <^o.o(ua
3.0044 <1i»2 <fl.0044 V d i j n « M » e « l o « « s < « « M K I « e

C.0046 <12,92 <fl-0046 Voun«i«b««.rwaTW»r>d.clrelttcrmthod:

• M* w «•« wpwtM in en***™**. «rucn lo f cpuooan orQ nwy r* (M racraOMM. BI9Pt Ift (UB. wflho* *rro*n afl^
N luean-uggMt4 JJT SIM EL»P ««an

S t e p S v r , S i e g e l , C I Hor olh«r o p p r o v e f l «lgn«toiy
«WX<K COIKOM Dy iar-l«oomtfyt>««~»»i»l Tun I«B » only nl>oi •i»e tarDV^I v/ EMBL Thi* (vpot iruct Mii b» u*«4 lo dam n̂4ua HldDnBnwi* tvQuum comroi «xu vneudng u« awf4»nc* lovtt aod leoanvy ma

1
_
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E?
X±

MSL A n a l y t i c a l , Inc.
' ( I T H i d a n n i v » , W r . t r a o n f , N J 08108

[Order ID: 040111044
Ron JohnsonMCS Environmental10905 E. Montgomery Ave., S u i t e 1

, WA 99206

Ann:

Fax: 509-924-2287Project

Customer ID:Custocaer PO:
Received:

M C S 5 0 A
S 1 H - 0 1 - 1 1 2
7 / 9 / 0 1 9:47 AM

EMSL Order . 0 4 C 1 S 1 0 4 4
EMSL Pro j e c t ID:Date A j w J y z e i 7 / 1 1 / 0 1

Asbe s t o s Analys i s of Bulk Material s via EPA 600/R-93/116 M e t h o d using
A n a l y t i c a l Electron Micro s copy

Client
j j a m p I e C O

•EMSL
S a m p l e D)

Asbe s t o s
W e i g h t

Asbes to s
T y p e ( s )

1A
2B

040111044-0001
040111044-0002

to__•BQL - 5s/c7w Quamiiation Limii (0.1 wetght%)**ND = None Detected

i S t e p h e n S i e e e l . C I Hst

BQL*BQL ND**
ND

Stephen Siegel, CIH- Lab Manager
Or other approved signatory



FROM M C S . E N V I R O N M E N T A L S P O K f t ' . ' ; M f l . F f l X N O . : S ^ g g j g j g ^
• 0 5 / 3 3 / 2 0 3 1 15:33 16598534968

r~"' M a y . 30 2001 01:42PM P2

I
I
I
I
1
I
I
I
I
1
I
I
I
I
I
I
I
I

107 Haddon AvenueEMSL Analytical, Inc.- Westmont, NJ. osios
(856)858-4800

Attonttom: KlekardJatitatntMCS Enviroamental10905 E. Montgomory AvenueS u i t e !Spokme, WA. 99206

Profit: S I H - 0 3 - 1 1 2R e t N i u n b e r 040107196

Asbestos Analysis Performed by
The Standard Addi t i on Method

Draft Method 1997

30 Mav, 01

PAGE

' 0 3 / 3 0 / 0 1

Sample ID l d £ H t i f e * t i O B Asbestw CoBlcnt
B y F L M Asbotos Content

B y T E M

SIH-01-1 12-11 Box Voariaifoe Sampl e N o n a D e t e c i e a ' ' Nat Analyzed

Analyst
•. T W i W p o r t m a y r s j b e r t p r o d n o e d i n p i r t - T i S l o u t v m i t e i t p p R y . * ! f t w n E M S L Analytical, Ins

T N T Q = » T o o N u i w r o w » T p O o * & ND " Nan* Dow*e«l



T I M S O N L U M B E R I
T o : A l l S t i m s o n E m p l o y e e s
F r o m : V e r o n i c a Bovee

Date: T u e s d a y , J u l y 1 7 , 2001

R E : A s b e s t o s S a m p l e s
L i s t e d beiow are the air s a m p l e r e s u l t s tha t were taken on May 11, 2001.

Proper chain of cu s t ody procedures was used to t ransmi t the sample s to E M S L Labora tor i e s , in
Westmont NJ f or f i b e r ana ly s i s using th e AHERA Transmi s s i on Elec tron Micro s c opy (TEM) ca l
pro t o c o l .
A summary of the TEM analys i s is located in T a b l e 1.
T A B L E 1 S U M M A R Y O F A N A L Y T I C A L R E S U L T S

•$'fiMPLE&£
; ; N U A & E R ! ' £ / ' v

S I H - 0 1 - 1 2 2 - 1

S I H - 0 1 - 1 2 2 - 2

S 1 H - 0 1 - 1 2 2 - 3

S I H - 0 1 - 1 2 2 - 4

S I H - 0 1 - 122-5

S I H - 0 1 - 1 2 2 - 6

S I H - O M 2 2 - 7

S I H - 0 1 - 1 2 2 - 8

j J J E S O T I E T l p ^ y i p ^ i - ^
Fore s t f l l a d c . Personal
S a m p l e
General Main t enanc eMechanic
Ivan Troyer , Personal S a m p l e
H e a d end of the veneer dryer

Eric Dodge, Personal S a m p l e
Tail End of ihc veneer dryer

Area s a m p l e a p p r o x i m a t e l y
Ten (10) f e e t f r o m the
in t er ior wall near the center
of the -maintenance l i n e
( H i g h V o l u m e Pumo)
Area S a m p l e in the f o r m e r
F i n g e r J o i n t Lunch Room
( H i g h V o l u m e P u m p ) Near
N o r t h Door
Area S a m p l e in the f ormer
F i n g e r J o i n t Lunch Room
( H i g h V o l u m e P u m p ) N e a r
S o u t h Door
Ambient A i r S a m p l e N o r t h
Side of the access to the
parking lo t
Ambien t A i r S a m p l e S o u t h
S i d e of the access to the
park ing lot

^AL^pg(Ui«-^S£Syi;T^-
• ' " ' f V c c ' . t i f a i ' r ) ^ - . ? . ̂ ^^r.l"--

Less than 0.0044 s/cc
Due to low s a m p l e volume
a d d i t i o n a l TEM Grids
A n a l y z e d
Less than 0.0047 s/cc
Due to low s a m p l e volume
a d d i t i o n a l T E M G r i d s
Analyzed
f j e s s than (1.0049 s/cc
Due to low sample volume
a d d i t i o n a l T E M Grids
Analyzed
Less than 0.0045 s/cc

Less than 0.0048 s/cc

Less than O.OU48 s/cc

Less than 0.0044 s/cc
Due to Low s a m p l e volume
a d d i t i o n a l T E M G r i d s
A n a l y z e d
Less than 0.0044 s/cc
Due to Low sample volume
a d d i t i o n a l T E M G r i d s
A n a l y z e d

•;:REM>iJUe5- ;:^;?.-;^::.i-.-;r:::.i.:: :-'--•-i.r-*. _;-V,ii. > :?*.*l:--.-!«Vi-.— •„•..• .-.*.- :f.?.: •:••>.

Assumed to be typi ca l of all
General Maintenance
M e c h a n i c ' s (Normal Work S h i f t
8 - h r / d a v )
Assumed to be typi ca l of all
head end personnel (Normal
Work S h i f t 1 0 - h r / d a y )
Assumed to be t y p i c a l of all t a i l
end personnel (Normal W o r kS h i f t 1 0 - h r / d a y )
M e c h a n i c ' s traversed t h e G i i n c r y
Crane f r o m end to end to
s i m u l a t e maximum vibration
c o n d i t i o n s
S a m p l e c o l l e c t ed under
aggress ive c o n d i t i o n created
with 1 hp blower unit
S a m p l e c o l l e c t e d under
aggressive c o n d i t i o n created
with 1 hp blower unit
C o l l e c t e d under o u t d o o r
condi t i ons .

C o l l e c t e d under o u t d o o r
conditions.

C o m m e n t s :

S i g n a t u r e : ,

I-•
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I
I
I
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I
I
I
I
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^Mountain Laboratories
Divi s i on o f MCS Environmental. Inc .
10905 E. M o n t g o m e r y Avenue , S u i t e IS p o k a n e . W a s h i n g t o n 99206(509) 924-9236 • Fax ( 5 0 9 ) 924-2287
2 I 0 4 S . Reserve S t r e e t - M i s s o u l a , Montana 59801 J u l y 1 2 19991-800-735-7095-(406) 728-7755 . J '
Fax (406) 728-7367 . -

S t i m s o n Lumber Co. P r o j e c t : Big Dryer
Veronica Bovee
875 H i g h w a y 2 S o u t h
L i b b y , MT 59923
Dear Ms: Bovee, ,
The enclosed report d e t a i l s the resul t s of the analysis for the bulk s ampl e s submitted to Mounta in Laborator ie s
on July 12, 1999. Mountain Laboratory p a r t i c i p a t e s in a N a t i o n a l Voluntary Laboratory A c c r e d i t a t i o n Program
( N V L A P ) f o r Bulk A s b e s t o s A n a l y s i s , governed b y t h e N a t i o n a l I n s t i t u t e f o r S t a n d a r d s a n d T e c h n o l o g y ( N I S T ) -
NVLAP I.D. #101890-0. S a m p l e re su l t s must not be used by the c l ient to c laim endorsement by NVLAP nor
any agency of the Uni t ed S t a t e s government. - S a m p l e analys i s was p e r f o r m e d to de t ermine asbestos t y p e and
content using Polarized Light Micro s c opy , s u p p l e m e n t e d by D i s p e r s i o n S t a i n i n g (PLM/DS) in accordance with
the f o l l o w i n g me thodo l og i e s : '

U S E P A T e s t M e t h o d s E P A / 6 0 0 / R - 9 3 / 1 1 6 , "Method f or th e Determinat ion o f A s b e s t o s in Bulk
B u i l d i n g Mater ia l s "

A S T M d r a f t "Standard Method f o r A s b e s t o s C o n t a i n i n g M a t e r i a l s b y Polar iz ed L i g h t
Microscopy" (Commit t e e D22.05, January 14, 1 9 8 8 )

T h i s report i n c l u d e s a summary of the analyt i ca l re su l t s , chain of cu s tody and c op i e s of the a n a l y s i s report f orms
used by our ana ly s t s . A n a l y t i c a l re sul t s are only r e f l e c t i v e of the s ampl e s which were t e s t ed and pre s en t ed in
t h i s r epor t . Mountain Laboratorie s , Division o f MCS Environmental l i m i t s warranty to p r o p e r a n a l y s i s me thod s
and takes no r e s p o n s i b i l i t y for sampl e procurement.
It has been our pleasure prov id ing you with these analy t i ca l services. If you have any que s t ions r e g a r d i n g thi s
report , pleas^ do not hes i tate to call us at (509) 924-9236.

Kzlren L." Drader
laboratory Manager

Mountain Laboratories
MCS Environmental
Enclo sure s:
5 1 9 8 3 8 7 8

P o l n r i z c d L i g h t M i c r o s c o p y . N V L A P A c c r e d i t a t i o n • P h a s e C o n t r a s t M i c r o s c o p y . P A T P a r t i c i p a n t



BULK S A M P L E A N A L Y S I S F O R A S B E S T O S

S t i m s o n L u m b e r Co.
Veroni ca Bovee
875 H i g h w a y 2 S o u t h
L i b b y , MT 59923

M e t h o d : P L M W i t h D i s p e r s i o n S t a i n i n g

P r o j e c t : Big Dryer

Laboratory No.
S a m p l e I D N o .
S a m p l e I n f o r m a t i o n
S a m p l e T r e a t m e n t
H o m o g e n e o u s
Layer s
F i b r o u s
S a m p l e C o l o r
A s b e s t o s Present
A s b e s t o s T y p e a n d
P e r c e n t a g e
1. C h r y s o t i l e
2. A m o s i t e
3. C r o c i d o l i t e
4. Other
T o t a l % A s b e s t o s
Other f i b r o u s material
in s a m p l e

N o n - F i b r o u s M a t e r i a l s

B99-3878
Camofca*

I n s u l a t i o n Gasket
T e a s e d

N o
W o v e n

Y e s
T a n
N o

N . D .

N o n e
S y n t h e t i c 100%

-
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Date a n a l y z e d : J u l y 1 2 , 1999 A n a l y z e d By: K a r e n L. Drader

Mounta in Laboratories, Divis ion of MCS Environmental warranty to p r o p e r analysi s methods only and takes no r e s p o n s i b i l i t y for s a m p l e procurement . M o u n t a i n
Laborator i e s , D i v i s i o n o f MCS E n v i r o n m e n t a l , 10905 E. M o n t g o m e r y , S u i t e #2 , S p o k a n e W a s h i n g t o n 99206 (509) 924-9236 - Fax (509) 924-2287. PLM has
been known to miss asbestos in a s m a l l p e r c e n t a g e of s a m p l e s . T h u s n e g a t i v e or <1% PLM r e s u l t s s h o u l d be t e s t e d w i th e i t h e r SEM or TEM. C l i e n t i s
r e s p o n s i b l e f o r s a m p l e s e p a r a t i o n . T h i s report m a y o n l y b e r e p r o d u c e d i n f u l l w i t h w r i t t e n a p p r o v a l b y M o u n t a i n L a b o r a t o r i e s .
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P O L A R I Z E D L I G H T M I C R O S C O P YA N A L Y T I C A L REPORT
E P A M e t h o d 6 0 0 / R - 9 3 / 1 1 6 Page: 1 of 1

. , . . . . . , . n S a m p l e s S u b m i t t e d : 3 Report No. 95949C o n t a c t ; Ms. Veron i ca Bovee r ?Reg. S a m p l e s Analy/ed: 3 Date S u b m i t t e d : Jun-26-OIAddre s s : Spl i t Layer* A n a l y z e d : 0 Date Repor t ed: Jun-28-OIP.O. Box 439L i b b y M T W P 3 J o b S i t e / N o . S t i m s o n Lumber
01-011

S A M P L E I D

GMOl-011-01 .
U b m # 949-030-001

( i M 0 1 - 0 1 J - 0 2 .
L a b I D / / 949-0.10-002

GMO 1-011-03.
Lab ID # 949-030-003

. Lab ID #

L a b I D f t

Lab IDH

Lab ID #

L a b I D # • ' ' - '

Lab ID «

L a b I D »

A S B E S T O S% . TYPE
30-40% A m o s i t c
5-10% C h r y s o t i l e

N o n e Detected

<1% A c t i n o l i t e

'

. " • - - - - .

N O N - A S B E S T O S
l - ' i b c n i :None Dciccir d
M a t r i x :
50^>5% Calc . Oder m.p.
F i b e r s :2MQ% C c l l u l o s c . l - ' i b c r e i a s s
Matrix:60-80% C u l c , Other m.p.
f i b e r s :J - 5 % C e l l u l o s e
Matrix:
95-09% Mini , l^ihcr m.p.
l - ' i b c r s :
Matr i x:
l : i b e r s :
M a t r i x :
Fiber s:
M a t r i x :
F i b e r s :
Matrix:

> ' •

F i b e r s :
M a t r i x :
Fiber s :

L / f a f r i ' v '

f i b er s:
M a t r i x :

D E S C R I P T I O N
F I E L D

L A B
R ) S o u L h W u i l , I n . s u l a i i o n I ' i p i n g

I n s u l a t i o n - W h i t e
Plywood - ESP Pipe I n s u l a t i o n

l a s u l a i i o n - O r r - W l i i t e
FJ - P r t t i t n l u g S l u r i i y e Areu, V c r m i c u l u l cI n s u l . i n o n

n s u l n t i o n - U r o w n

rffo (^MAILED ,
l"]?..̂ -. &Lyi ^.jua,i .. t-~^ j i^)//j. .(/**•-f i ui

D e t e c t i o n L i m i t of Method is E s t i m a t e d to be 1% A s b t a i u s L i n i n g a V i s u a l Area E s t i m a t i o n T c p f u i i q u e

Lab M a n a g e r ^- y/JC///flM^L/l . A n a l y s t d- V/^//SfiMb
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EPA I n t e r i m M e t h o d
P o l a r i z e d L i g h t M i c r o s c o p y

A n a l y t i c a l Repor t

L a b o r a t o r y Job # 949-021
9 5 2 Greg S t r e e t .

S p a r k s , N V 89431
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A c c r e d i t e d by
U . S . D e p t . o f C o m m e r c e

A S B E S T O S T E M L A B O R A T O R I E S , I N C C A D o H S E L A P

F e b / 0 5 / 2 0 0 1
Ms. V e r o n i c a Bovee
P.O. Box 439
L i b b y , MT 59923

RE: L A B O R A T O R Y JOB #' 949-021
P o l a r i z e d l i g h t m i c r o s c o p y a n a l y t i c a l r e s u l t s f o r 1 b u l k s a m p l e ( s ) .
J o b S i t e : S t i r n s o n - D;>ci5
J o b N o . : - 01-002 :

E n c l o s e d p l e a s e f i n d t h e b u l k mater ia l a n a l y t i c a l r e s u l t s f o r one o r more s a m p l e s s u b m i t t e d f o r a sbe s to s a n a l y s i s .
The ana ly s e s were p e r f o r m e d in accordance with EPA M e t h o d 6 0 0 / R - 9 3 / 1 1 6 for the d e t e r m i n a t i o n o f a s b e s t o s in
b u l k b u i l d i n g m a t e r i a l s b y p o l a r i z e d l i g h t m i c r o s c o p y ( P L M ) . P l e a s e note t ha t w h i l e P L M a n a l y s i s i s c o m m o n l y
p e r f o r m e d on n o n - f r i a b l e and f i n e grained m a t e r i a l s such as f l o o r t i l e s and d u s t , the EPA method r e c o g n i z e s tha t
PLM is sub j e c t to l i m i t a t i o n s . In these s i tua t i on s , accurate result s may only be o b t a i n a b l e through the use of more
s o p h i s t i c a t e d and accurate t e chnique s such as t r a n s m i s s i o n e l e c t r o n m i c r o s c o p y (TEM) or X-ray d i f f r a c t i o n
( X R D ) .

Prior t o a n a l y s i s , s a m p l e s are l o g g e d - i n and a l l d a t a p e r t i n e n t t o the s a m p l e r e corded . The s a m p l e s are checked for
damage or d i s r u p t i o n of any c h a i n - o f - c u s t o d y s ea l s . A unique l a b o r a t o r y ID number is a s s i g n e d to each s a m p l e .
A hard c o p y l o g - i n sheet c o n t a i n i n g a l l p e r t i n e n t i n f o r m a t i o n c onc ern ing t h e s a m p l e i s g e n e r a t e d . T h i s a n d a l l
other r e l evant p a p e r work are kept w i t h the s a m p l e t h r o u g h o u t the a n a l y t i c a l p r o c e d u r e s t o assure p r o p e r a n a l y s i s .

Each s a m p l e i s opened in a c la s s 100 HEPA n e g a t i v e air hood. A r e p r e s e n t a t i v e s a m p l i n g of the m a t e r i a l i s
s e l e c t e d and p l a c e d onto a g l a s s micro s cope s l i d e c o n t a i n i n g a d r o p o f r e f r a c t i v e i n d e x o iL The g l a s s s l i d e i s
p l a c e d under a p o l a r i z i n g l i g h t micro s cope where standard m i n e r a l o g i c a l t e chn ique s are used to analyze and
q u a n t i f y th e various m a t e r i a l s pr e s en t , i n c l u d i n g asbestos. The data i s then c o m p i l e d into s tandard report f o r m a t
and s u b j e c t e d to a thorough q u a l i t y assurance check b e f o r e t l i e i n f o r m a t i o n i s r c l ea s e i l to the c l i e n t .

Lab M a n a g e rA S B E S T O S T E M L A B O R A T O R I E S , I N C .

— T h e s e r e s u l t s r e l a t e on ly to the s a m p l e s t e s t e d and must no t b e r e p r o d u c e d , e x c e p t in fu l l , w i t h the a p p r o v a l o fthe laboratory. This report must not be used to c l a i m produc t endorsement by NVLAP or any other agency of the
U . S . Government . — •

9 5 2 G R E G S T R E E T • S P A R K S . N V 89431 • ( 7 7 5 ) 3 5 9 - 3 3 7 7 • F A X ( 7 7 5 ) 359-2798
With Home Offices Located a t : ' uoi> K ! I ; T H S T R K P . T . S U I T F . C B K R K i m . R Y . r . \ 04-1.0 1 5 1 0 1 5 2 S - O I O ' - :



P O L A R I Z E D L I G H T M I C R O S C O P Y
A N A L Y T I C A L REPORT

E P A M e t h o d 6 0 0 / R - 9 3 / 1 1 6

I
C o n t a c t : Ms. V e r o n i c a Bovee

A d d r e s s :
P.O. Box 439
L i b b y , MT 59923

S a m p l e s S u b m i t t e d : 1
S a m p l e s A n a l y z e d : I
J o b S i t e / N o . S t i m s o n - Dryers

01-002

Report No. 95257
Date S u b m i t t e d : F e b - 0 2 - 0 1
Date R e p o r t e d : F e b - 0 5 - 0 1

S A M P L E I D

G M 0 1 0 2 0 1 .
L a b I D S 949-021-001

L a b I D 2

L a b I D #

L a b I D #

L a b I D 2

L a b I D i f

L a b I D *

L a b I D ?

L a b I D 3

L a b I D =

A S B E S T O S
% T Y P E

N o n e D e t e c t e d

N O N - A S B E S T O S
F i b e r s : -N o n e D e t e c t e d
M a t r i x :
99-100% M i c a , Qtz , Other m.p.
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :

M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :

D E S C R I P T I O N
F I E L D 1

LAB 1
T o p o f B i g Dryer t i l Door, I n s u l a t i o n M a t e r i a l ,
W h i t e / G r a y ' I

I n s u l a t i o n - G r e y

— — — — — — — — — ..._. — — — — — — . _ . — —

,=£) W L E D , ,1 L-— ' D I2{o[ t_/y*»vl

L a b M a n a g e r

D e t e c t i o n L i m i t o f M e t h o d i s E s t i m a t e d t o b e 1 % A s b e s t o s U s i n g a V i s u a l A r e a E s t i m a t i o n T e c h n i q u e
/ r y // /? / /

VM/A/^ A n a l y s t C. ^/*eS/0/dfrt
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A c c r e d i t e d by
U . S . D e p t . o f C o m m e r c e

A S B E S T O S T E M L A B O R A T O R I E S , I N C C A D O H S E L A P

F e b / 0 5 / 2 0 0 1
Ms. V e r o n i c a Bovee
P.O. Box 439
L i b b y , MT 59923

RE: L A B O R A T O R Y JOB # 949-021
P o l a r i z e d l i g h t m i c r o s c o p y a n a l y t i c a l r e s u l t s f o r
J ^ b S i t e : S t i r n s o n - D i > c i ' S
J o b N o . : - 01-002

b u l k s a m p l e ( s ) .

E n c l o s e d p l e a s e f i n d t h e b u l k ma t e r ia l a n a l y t i c a l r e s u l t s f o r one o r more s a m p l e s s u b m i t t e d f o r a sbe s to s a n a l y s i s .
The a n a l y s e s were p e r f o r m e d in accordance wi th EPA M e t h o d 6 0 0 / R - 9 3 / 1 1 6 for the d e t e r m i n a t i o n o f a s b e s t o s in
b u l k b u i l d i n g m a t e r i a l s b y p o l a r i z e d l i g h t m i c r o s c o p y ( P L M ) . P l e a s e note that w h i l e P L M a n a l y s i s i s c ommonly
p e r f o r m e d on n o n - f r i a b l e and f i n e grained m a t e r i a l s such a s f l o o r t i l e s and d u s t , th e EPA me thod r e c o g n i z e s t h a t
PLM i s s u b j e c t t o l i m i t a t i o n s . In the s e s i t u a t i o n s , accurate r e s u l t s may o n l y b e o b t a i n a b l e t h r o u g h the u s e o f more
s o p h i s t i c a t e d a n d accurate t e chn ique s such a s t r a n s m i s s i o n e l e c t r o n m i c r o s c o p y ( T E M ) o r X-ray d i f f r a c t i o n
( X R D ) .

P r i o r t o a n a l y s i s , s a m p l e s ar e l o g g e d - i n and a l l d a t a p e r t i n e n t t o t h e s a m p l e r e corded . The s a m p l e s ar e checked f o r
d a m a g e or d i s r u p t i o n o f any c h a i n - o f - c u s t o d y s ea l s . A unique l a b o r a t o r y ID number i s a s s i g n e d to each s a m p l e .
A hard c o p y l o g - i n sheet c o n t a i n i n g a l l p e r t i n e n t i n f o r m a t i o n c o n c e r n i n g t h e s a m p l e i s g e n e r a t e d . T h i s a n d a l l
o th er r e l e v a n t p a p e r work ar e k e p t w i t h t h e s a m p l e t h r o u g h o u t t h e a n a l y t i c a l p r o c e d u r e s t o assure p r o p e r a n a l y s i s .

Each s a m p l e i s o p e n e d in a c l a s s 100 HEPA n e g a t i v e air hood. A r e p r e s e n t a t i v e s a m p l i n g of the m a t e r i a l i s
s e l e c t e d a n d p l a c e d onto a g l a s s m i c r o s c o p e s l i d e c o n t a i n i n g a d r o p o f r e f r a c t i v e i n d e x o i l . T h e g l a s s s l i d e i s
p l a c e d u n d e r a p o l a r i z i n g l i g h t m i c r o s c o p e where s t andard m i n e r a l o g i c a l t e c h n i q u e s are used to ana lyze and
q u a n t i f y the various mater ia l s pr e s en t , i n c l u d i n g asbestos. The data i s then c o m p i l e d into s tandard report f o r m a t
and s u b j e c t e d t o a t h o r o u g h q u a l i t y assurance check b e f o r e th e i n f o r m a t i o n i s r e l ea s ed t o th e c l i e n t .

L a b M a n a g e r
A S B E S T O S T E M L A B O R A T O R I E S , I N C .

— T h e s e r e s u l t s r e l a t e o n l y t o t h e s a m p l e s t e s t e d a n d must n o t b e r e p r o d u c e d , e x c e p t i n f u l l , w i t h t h e a p p r o v a l o f
th e l a b o r a t o r y . Thi s r e p o r t must no t b e used t o c l a i m p r o d u c t e n d o r s e m e n t by NVLAP or any o t h e r agency o f th e
U . S . G o v e r n m e n t . — ^•MA
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A S B E S T O S T E M L A B O R A T O R I E S , I N C C A D O H S E L A P

M a r c h 09, 2001
Ms. V e r o n i c a Bovee

P.O. Box 439
L i b b y , M T 59923

RE: L A B O R A T O R Y JOB f t 949-022
P o l a r i z e d l i g h t m i c r o s c o p y a n a l y t i c a l r e s u l t s f o r 3 b u l k s a r r . p ! e ( s ) .
J o b S i t e : S t i m s o n Lumber
J o b N o . : 01-004

E n c l o s e d p l e a s e f i n d t h e b u l k mater ia l a n a l y t i c a l r e s u l t s f o r o n e o r more s a m p l e s s u b m i t t e d f o r a sb e s t o s a n a l y s i s .
The a n a l y s e s were p e r f o r m e d in accordance with EPA M e t h o d 6 0 0 / R - 9 3 / 1 16 for the d e t e r m i n a t i o n o f a sbe s to s in
b u l k b u i l d i n g m a t e r i a l s f a y p o l a r i z e d l i g h t m i c r o s c o p y ( P L M ) . P l e a s e note that w h i l e P L M a n a l y s i s i s c ommonly
p e r f o r m e d on n o n - f r i a b l e and f i n e g r a i n e d m a t e r i a l s such a s f l o o r t i l e s and d u s t , th e EPA method r e c o g n i z e s that
PLM i s s u b j e c t t o l i m i t a t i o n s . In these s i t u a t i o n s , accurate r e s u l t s may o n l y b e o b t a i n a b l e t h r o u g h the u s e o f more
s o p h i s t i c a t e d and accurate t e chnique s such a s t r a n s m i s s i o n e l e c t r o n m i c r o s c o p y (TEM) or X-ray d i f f r a c t i o n
( X R D ) .

-
Prior to ana ly s i s , s a m p l e s are l o g g e d - i n and al l da ta p e r t i n e n t t o the s a m p l e r e c o r d e d . The s a m p l e s are checked for
d a m a g e or d i s r u p t i o n o f any c h a i n - o f - c u s t o d y s ea l s . A unique l a b o r a t o r y ID number i s a s s i gned to each s a m p l e .
A hard c o p y l o g - i n sheet c o n t a i n i n g a l l p e r t i n e n t i n f o r m a t i o n c onc ern ing t h e s a m p l e i s g e n e r a t e d . T h i s a n d a l l
o ther r e l e v a n t p a p e r work are k ep t w i t h th e s a m p l e t h r o u g h o u t th e a n a l y t i c a l p r o c e d u r e s t o assure p r o p e r a n a l y s i s .

Each s a m p l e is opened in a c las s 100 HEPA negat ive air hood. A repre s en ta t iv e s a m p l i n g of the mater ia l is
s e l e c t e d a n d p l a c e d onto a g l a s s m i c r o s c o p e s l i d e c o n t a i n i n g a d r o p o f r e f r a c t i v e i n d e x o i l . T h e g l a s s s l i d e i s
p l a c e d u n d e r a p o l a r i z i n g l i g h t m i c r o s c o p e where s t a n d a r d m i n e r a l o g i c a l t e c h n i q u e s are used to ana lyze and
q u a n t i f y t h e various m a t e r i a l s p r e s e n t , i n c l u d i n g a sb e s t o s . T h e d a t a i s t h e n c o m p i l e d in t o s t a n d a r d report f o r m a t
and s u b j e c t e d to a t h o r o u g h q u a l i t y assurance check b e f o r e the i n f o r m a t i o n i s r e l e a s e d to the c l i e n t .

S i n c e r e l y Y o u r s , / } .

£^4******
Lab M a n a g e r
A S B E S T O S T E M L A B O R A T O R I E S , I N C .

— T h e s e r e s u l t s r e l a t e o n l y t o th e s a m p l e s t e s t e d and must no t b e r e p r o d u c e d , e x c e p t in fu l l , w i t h th e a p p r o v a l o f
the laboratory. T h i s report must not be used to c la im produc t endorsement by NVLAP or any other agency of the
U . S . G o v e r n m e n t . — (3D \r~
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O L A R I Z E D L I G H T M I C L J S C O P Y
A N A L Y T I C A L REPORT

E R A M e t h o d 6 0 0 / R - 9 3 / 1 1 6
C o n t a c t : Ms. Veron i ca Bovee

A d d r £ S S :
p O B o x 4 , 9

L i b b y , M T J 5 9 9 2 3

S a m p l e s S u b m i t t e d : 3
S a m p l e s A n a l y z e d : 3

J o b S i t e / N o . S t i m s o n Lumber
01-004

Report No. 95403
Date S u b m i t t e d : Mar-08-0 1
Date R e p o r t e d : Mar.09.01

S A M P L E I D A S B E S T O S% T Y P E N O N - A S B E S T O S
D E S C R I P T I O N

F I E L D
L A B

GM01-004 01.
Lab ID # 949-022-001
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Matrix:
99-100% C a l c , M i c a , Other m.p. Concre t e-Brown

GM01-004 02.
Lab ID # 949-022-002

N o n e Dete c t ed F i b e r s :N o n e Detected
Vat #5 - C e i l i n g - 2nd S a m p l e , C o n c r e t e
M a t e r i a l H . G r a y / G r e e n

M a t r i x :
99-100% C a l c , Mica, Other m.p. Concre t e-Brown

GM01-004 03.
Lab ID # 949-022-003

N o n e Dete c t ed F i b e r s :1-5% F i b e r g l a s s . C e l l u l o s e
V a t # 5 - C e i l i n g - 3 r d S a m p l e , S u r f a c e C e i l i n g
M a t e r i a l , W h i t e

M a t r i x :
95-99% C a l c , Qtz, Other m.p. oncre t e-Grey

L a b I D #

F i b e r s :
M a t r i x :

L a b I D

F i b e r s :
M a t r i x :

L a b I D *

Fiber s:
M a t r i x :

L a b I D f f

F i b e r s :
M a t r i x :

Lab ID #

F i b e r s :
V l a t r i x :

Lab ID n

F i b e r s :
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A c c r e d i t e d by
U . S . D e p t . o f C o m m e r c e

A S B E S T O S T E M L A B O R A T O R I E S , I N C C A D O H S E L A P

March 16 ,2001
Ms. V e r o n i c a Bovee
P.O. Box 439
L i b b y , MT 59923

R E ' : L A B O R A T O R Y J O B # 949-024
P o l a r i z e d l i g h t mi cro s copy a n a l y t i c a l r e s u l t s for 2 Mk s*mnle.(s) with +2 s a m p l e sp l i t(s)
J o b S i t e : S t i m s o n Lumber
J o b N o . : 01-006

Enc l o s ed p l e a s e f i n d the b u l k material a n a l y t i c a l r e s u l t s f or one or more s a m p l e s s u b m i t t e d f or a sb e s t o s a n a l y s i s .
The ana ly s e s were p e r f o r m e d in accordance wi th EPA M e t h o d 6 0 0 / R - 9 3 / 1 1 6 for the d e t e r m i n a t i o n o f a sbe s to s in
b u l k b u i l d i n g m a t e r i a l s b y p o l a r i z e d l i g h t m i c ro s c opy ( P L M ) . P l e a s e note that w h i l e P L M a n a l y s i s i s c ommonly
p e r f o r m e d on n o n - f r i a b l e and f i n e grained m a t e r i a l s such as f l o o r t i l e s and d u s t , the EPA method r e cogniz e s thatPLM is s u b j e c t to l i m i t a t i o n s . In these s i t u a t i o n s , accurate r e s u l t s may o n l y be o b t a i n a b l e through the use of more
s o p h i s t i c a t e d and accurate t e chnique s such as t r a n s m i s s i o n e l e c t r o n m i c r o s c o p y (TEM) or X-ray d i f f r a c t i o n
( X R D ) .
Prior to a n a l y s i s , s a m p l e s are l o g g e d - i h and al l data p e r t i n e n t to the s a m p l e r e corded . The s a m p l e s are checked for
damage or d i s r u p t i o n of any c h a i n - b f - c u s t o d y s eal s . A unique laboratory ID number is a s s igned to each s a m p l e .
A hard c o p y l og- in sheet c o n t a i n i n g a l l p e r t in en t i n f o r m a t i o n concerning the s a m p l e i s g enera t ed . T h i s and a l lother relevant p a p e r work are kept with the s a m p l e throughout the analyt i cal procedures to assure p r o p e r a n a l y s i s .
Each s a m p l e is opened in a c la s s 100 HEPA n e g a t i v e air hood. A r e p r e s e n t a t i v e s a m p l i n g of the m a t e r i a l is
s e l e c t e d a n d p l a c e d onto a g l a s s mi cro s cope s l i d e c o n t a i n i n g a d r o p o f r e f r a c t i v e i n d e x o i l . T h e g l a s s s l i d e i s
p l a c e d under a p o l a r i z i n g l i g h t m i c r o s c o p e where s t a n d a r d m i n e r a l o g i c a l t e c h n i q u e s are used to a n a l y z e and
q u a n t i f y t h e various m a t e r i a l s p r e s e n t , i n c l u d i n g asbestos. T h e da ta i s then c o m p i l e d i n t o s t a n d a r d report f o rmat
and s u b j e c t e d to a thorough q u a l i t y assurance check b e f o r e the i n f o r m a t i o n i s r e l e a s e d to the c l i e n t .
S i n c e r e l y Y o u r s ,

A S B E S T O S T E M L A B O R A T O R I E S , I N C .

— T h e s e r e su l t s r e l a t e o n l y to the s a m p l e s t e s t ed and must not be r e p r o d u c e d , e x c ep t in full , wi th the a p p r o v a l of
the labora tory. T h i s r epor t must not be used to c l a i m p r o d u c t endorsement by NVLAP or any other agency of the
U . S . G o v e r n m e n t . — ' • ,

9 5 2 GREG S T R E E T • S P A R K S , N V • , ( 7 7 5 ) 3 5 9 - 3 3 7 7 • F A X ( 7 7 5 ) 359-2798
With Home Offices Located a t : 1409 F I F T H S T R E E T . S U I T E C , B E R K E L E Y . C A ( 5 1 0 ) 528-0108

94710



I ^ L A R I Z E D L I G H T M I C F L S C O P Y
A N A L Y T I C A L REPORT

E P A M e t h o d 6 0 0 / R - 9 3 / 1 1 6
^ f f , , , , • D o i c - u - j - , Report N o . 95446C o n t a c t : Ms. V e r o n i c a Bovee S a m p l e s S u b m i t t e d : 2 r

Date S u b m i t t e d : Mar- 16-01A d d r e s s : S a m p l e s A n a l y z e d : 4 Date R e p o r t e d : Mar- 16-01P.O. Box 439 J o b S i t e / N o . S t i m s o n LumberL i b b y , M T 59923 01-006
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L a b I D * 949-024-002B

L a b I D *

Lab !D 2

L a b I D =

Lab ID #

Lab ID #

Lab !D =

A S B E S T O S% T Y P E

1-5% C h r y s o t i l e

N o n e D e t e c t e d

1-5% C h r y s o t i l e

N o n e D e t e c t e d

N O N - A S B E S T O S
F i b e r s : -

N o n e D e t e c t e d
M a t r i x :
95-99% C a l c . B n d r , Other m.p.
F i b e r s :1-5% C e l l u l o s e
M a t r i x :
95-99% Bndr. O p q , Other m.p .
F i b e r s :

N o n e D e t e c t e d
M a t r i x :
95-99% C a l c , B n d r , O t h e r m.p.
F i b e r s :i -5% C e l l u l o s e
M a t r i x :
95-99% Bndr. Opq. Other m.p.
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :

M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :

D E S C R I P T I O N
F I E L D

L A B
Green E n d O f f i c e F l o o r , W h i t e F l o o r T i l e

F l o o r T i l e - B e i g e
G r e e n E n d O f f i c e F l o o r , W h i t e F l o o r T i l e | B

M a s t i c - Y e l l o w [ _
G r e e n E n d O f f i c e F l o o r . G r e e n F l o o r T i l e 1

F l o o r T i l e - G r e e n J B
G r e e n E n d O f f i c e F l o o r . G r e e n F l o o r T i l e •

M a s t i c - Y e f l o w |pIL
P•ri
r•

tfn ^vi] L z :, L— ' /^L£ili=f^y M

L a b M a n a g e r
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A S B E S T O S T E M L A B O R A T O R I E S , I N C .

E P A I n t e r i m M e t h o d
P o l a r i z e d L i g h t M i c r o s c o p y

A n a l y t i c a l R e p o r t

L a b o r a t o r y Job # 949-005
9 5 2 G r e g S t r e e t

S p a r k s , NV 8943 1
( 7 7 5 ) 3 5 9 - 3 3 7 7

F A X ( 7 7 5 ) 359-2798
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A c c r e d i t e d by
U . S . D e p t . o f C o m m e r c e

A S B E S T O S T E M L A B O R A T O R I E S , I N C C A D O H S E L A P

M a r / 2 4 / 2 0 0 0
Ms. Veronica Bovee
P.O. Box 439
L i b b y , MT 59923

RE: L A B O R A T O R Y JOB # 949-005
Polarized l i g h t microscopy a n a l y t i c a l r e s u l t s f o r 3 b u l k s a m p l e ( s ) .
J o b S i t e : O l d P o p p i n g B l d g
J o b N o . :

E n c l o s e d p l e a s e f i n d t h e b u l k m a t e r i a l a n a l y t i c a l r e s u l t s f o r o n e o r more s a m p l e s s u b m i t t e d f o r a s b e s t o s a n a l y s i s .
The analyse s were p er f ormed in accordance w i t h EPA M e t h o d 6 0 0 / R - 9 3 / 1 1 6 for the d e t e r m i n a t i o n of asbestos in
b u l k b u i l d i n g m a t e r i a l s b y p o l a r i z e d l i g h t mi cro s c opy ( P L M ) . P l e a s e no t e t h a t w h i l e P L M a n a l y s i s i s c o m m o n l y
p e r f o r m e d o n n o n - f r i a b l e a n d f i n e gra ined m a t e r i a l s such a s f l o o r t i l e s a n d d u s t , t h e E P A method recognize s t h a t
PLM i s s u b j e c t t o l i m i t a t i o n s . In the s e s i t u a t i o n s , a c cura t e r e s u l t s may o n l y b e o b t a i n a b l e t h r o u g h th e u s e o f more
s o p h i s t i c a t e d a n d accurate t e c h n i q u e s such a s t r a n s m i s s i o n e l e c t r o n mi cro s c opy ( T E M ) o r X - r a y d i f f r a c t i o n( X R D ) .

P r i o r t o a n a l y s i s , s a m p l e s a r e l o g g e d - i n a n d a l l d a t a p e r t i n e n t t o t h e s a m p l e r e c o r d e d . T h e s a m p l e s a r e checked f o r
damage or d i s r u p t i o n of any c h a i n - o f - c u s t o d y s ea l s . A unique l a b o r a t o r y ID number i s a s s i g n e d to each s a m p l e .
A hard copy l o g - i n sheet c o n t a i n i n g a l l p e r t i n e n t i n f o r m a t i o n c o n c e r n i n g t h e s a m p l e i s g e n e r a t e d . T h i s a n d a l l
o th er r e l evant p a p e r work a r e k ep t w i t h t h e s a m p l e t h r o u g h o u t t h e a n a l y t i c a l p r o c e d u r e s t o assure p r o p e r a n a l y s i s .

Each s a m p l e i s opened in a c l a s s 100 HEPA n e g a t i v e a ir hood. A r e p r e s e n t a t i v e s a m p l i n g o f the m a t e r i a l i s
s e l e c t e d a n d p l a c e d on to a g l a s s micro s cope s l i d e c o n t a i n i n g a d r o p o f r e f r a c t i v e i n d e x o i l . T h e g l a s s s l i d e i s
p l a c e d under a p o l a r i z i n g l i g h t micro s cope where s t a n d a r d m i n e r a l o g i c a l t e c h n i q u e s are used to a n a l y z e and
q u a n t i f y t h e various m a t e r i a l s p r e s e n t , i n c l u d i n g a sbe s t o s . T h e d a t a i s t h e n c o m p i l e d i n t o s t a n d a r d report f o r m a t
and s u b j e c t e d t o a t h o r o u g h q u a l i t y assurance check b e f o r e th e i n f o r m a t i o n i s r e l ea s ed t o th e c l i e n t .

S i n c e r e l y Your s .

Lab Manager
A S B E S T O S T E M L ' A B O R A T O R J E S . I N C .

— T h e s e r e su l t s r e l a t e only to the s a m p l e s t e s t e d and must not be r e p r o d u c e d , e x c e p t in fu l l , w i t h the a p p r o v a l o f
th e l a b o r a t o r y . T h i s report must no t b e used t o c l a i m p r o d u c t e n d o r s e m e n t by N'VLAP or any o t h e r agency o f t h e
U.S. G o v e r n m e n t . - '
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F L A R I Z E D L I G H T M I C R -COPY
A N A L Y T I C A L REPORT

E P A M e t h o d 6 0 0 / R - 9 3 / 1 1 6
C o n t a c t : Ms. Veronica Bovee

A d d r e s s :
P.O. Box 439
Libby, MT 59923

S a m p l e s S u b m i t t e d : 3
S a m p l e s A n a l y z e d : 3

J o b S i t e / N o . O l d P o p p i n g B l d g

Report No. 93628
Date S u b m i t t e d : Mar-23-00
Date Reported: Mar-24-00

SAMPLE ED A S B E S T O S
T Y P E

N O N - A S B E S T O S
D E S C R I P T I O N

F I E L D
LAB

GMOO 505.
Lab ID # 949-005-001

N o n e D e t e c t e d F i b e r s : -< I ° o C e l l u l o s e
F J P a r k i n g L o t N e x t t o Road, D i n S a m p l e

M a t r i x :
100-100" o Qlz. C a l c , Mica, Other m.p. S o i l - G r e v

GMOO 506.
Lab ID # 949-005-002

N o ; i e D e t e c t e d
F i b e r s :

• - l ? ' i C V - l l l l l l W i !
F J Park ing Lot, S o u t h S i d e . D i n S a m p l e

M a t r i x :
1 0 0 - 1 0 0 ° o Qlz. C a l c . M i c a . Other ni.p. S o i l - G r e y

GMOO 507.
Lab ID # 949-005-003

N o n e D e t e c t e d F i b e r s :
--1 % C e l l u l o s e

FJ P a r k i n g Lot in R & R Tracks . Din S a m p l e

M a t r i x :
I O O - 1 0 ( J " , , Q t z . C a l c . M i c a , Oilier m.p. S o i l - G r e v

L a b I D

F i b e r s :
M a t r i x :

Lab ID #

F i b e r s :
M a t r i x :

Lab ID #

F i b e r s :
M a t r i x :

L a b I D #

F i b e r s :
M a t r i x :

Lab ID #

F i b e r s :
M a t r i x :

Lab ID #

Fibers:
M a t r i x :

Lab ID '#

F i b e r s :
M a t r i x :

D e t e c t i o n L i m i t o f M e t h o d i s E s t i m a t e d ta b e 1% A s b e s t o s U s i n " a V i s u a l A r c i v E s t i m a t i o a T c c h n i u u c

L a b M a n a g e r A l i a l v s t
A S B E S T O S T E M L A B O R A T O R I E S . I N C . 9 5 2 G r c g S t r e e t . S p a r k s . N V 89431 P h . 775-359-3377With Home Offices Located At: 1409.Fif th S t r e e t . Berke l ey . CA 94710 Ph. 5 1 0 - 5 2 X - 0 1 0 H
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^ O ' • • ' • ' • C:^Mountain Laboratories
D i v i s i o n of MCS Environmenta l , Inc. . c\

- 10905 E. M o n t g o m e r y Drive. S u i i e #2 ' ' ,̂ 0^ ..-. '
S p o k a n e . W a s h i n g t o n 99206 . n '-~\' ''•> . V .-• U
(509) 924-9236 • Fax (509) 924-2287 ' fftfjl-/ • /' ^
2 I 0 4 S . Reserve S t r e e t - M i s s o u t o . Montana 59801. • ' ) • " ' . / ; . • ' i ' /
I-800-735-7095. ( 4 0 6 ) 728-7755 • • , ; ' , - ' ' „ . . : " ' . - £ ~ "

Fax (406)728-7367 - • - . , / V'1 ' '•'•' ' '-
i\^X " ' ' " ' . '

S t i m s o n Lumber Co. P r o j e c t : S t e a m l i n e Removal to Old Loco B u i l d i n gLibby°p s ". ,, (Veronica Bovee .
875 H i g h w a y 2 S o u t h , v ..^
Libby, MT 59923 r - * ^ ^

Dear Ms. Bovee,
The enclosed report d e t a i l s the results of the analysis for the bulk sample s submitted to Mountain Laboratories
on May 25, 1999. Mountain Laboratory p a r t i c i p a t e s in a N a t i o n a l Volun tary Laboratory A c c r e d i t a t i o n Program
(NVLAP) for Bulk Asbe s to s Analys i s , governed by th e N a t i o n a l I n s t i t u t e f o r S t a n d a r d s and T e c h n o l o g y (NIST)-
NVLAP ID. #101890-0. S a m p l e result s must not be used by the client to claim endorsement by NVLAP nor
any agency of the United S t a t e s government. S a m p l e analysis was p e r f o r m e d to determine asbestos t y p e and
content using Polarized Light Microscopy, s u p p l e m e n t e d by Disper s i on S t a i n i n g (PLM/DS) in accordance with
the f o l l o w i n g me thodo log i e s :

U S E P A T e s t M e t h o d s E P A / 6 0 0 / R - 9 3 / 1 1 6 , "Method for the Determination of A s b e s t o s in Bulk
Build ing Materials"

ASTM d r a f t "Standard Method f or Asbe s t o s Containing Mater ia l s by Polarized Light
Microscopy" (Committee D22.05, January 14, 1988) -

T h i s report inc lude s a summary of the analytical resul t s , chain of custody and cop i e s of the analysis report f orms
used by our analysts. Analytical results are only re f l e c t iv e of the samples which were te s t ed and presented in this
report. Mountain Laboratories, Division of MCS Environmental l imits warranty to proper analys i s methods and
takes no r e spons ib i l i ty for sample procurement.
It has been our pleasure providing you with these analytical services. If you have any questions regarding this
report, pleas^ do not he s i tate to call us at (509) 924-9236.

K a j e n L. Drader
Laboratory Manager
Mounta in Laboratories
MCS Environmental
Enclosures:
51982802

P r > l ; - . r i 7 i : i l L i g h t M i o n i s c o p y . N V L A P A f L - r e J i i a t i n n • Phase C o i u r a i t M k r o s c n p y . P A T P a r t i c i p a n t



BULK S A M P L E A N A L Y S I S F O R A S B E S T O S
S t i m s o n Lumber Co.
Libby Ops
Veronica Bovee
875 H i g h w a y 2 S o u t h
Libby, MT 59923
Method: PLM W i t h Dispersion Staining

P r o j e c t : S t e a m l i n e Removal to Old Loco B u i l d i n g

Laboratory No.
S a m p l e ED No.
S a m p l e Informat i on
S a m p l e Treatment
Homogeneous
Layers
Fibrous
S a m p l e Color
Asbe s t o s Present
Asbe s t o s T y p e and
Percentage
1. Chrysot i l e
2. Amosi te
3. Croc ido l i t e
4. Other
T o t a l % Asbe s t o s
Other f ibrous material
in sample

Non-Fibrou s Material s

B99-2802
& 6 M 9 9 0 0 1

N / S
Teased

Yes
N o
Yes

Whit e
N o

N.D.

None
S y n t h e t i c 65%

B i n d e r / F i l l e r 35%

IIIIIIIIIIIIIIIIIII

Date analyzed: May 2 5 , 1 9 9 9 Analyzed By: Karen L. Drader

Mountain Laboratories, Division of MCS Environmental warranty to proper analysis methods only and takes no re sponsib i l i ty for sample procurement Mountain
Laboratories, Division of MCS Environmental, 10905 E. Montgomery, S u i t e #2, Spokane Washington 99206 (509) 924-9236 - Fax ( 5 0 9 ) 924-2287.
PLM has been known to miss asbestos in a small percentage of samples. Thus negative or <1% PLM results should be tested with either SEM or TEM. Client is
responsible for sample separation. Thi s report may only be reproduced in f u l l with written approval by Mountain Laboratories.

E - M A S L E 9
2 of 2
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A c c r e d i t e d by
U . S . D e p t . o f C o m m e r c e

March 20, 2000
Ms. Veronica Bovee
P.O. Box 439
Libbv. MT 59923

RE: L A B O R A T O R Y JOB # 949-004
Polar iz ed l i g h t microscopy analyt i ca l r e s u l t s f o r 4 b u l k s a m p l e ( s )
J o b S i t e : S t i m s o n Lumber C o . O l d P o p p i n g B l d g
Job N o . : 01

Enc lo s ed p l e a s e f i n d t h e b u l k mat e r ia l a n a l y t i c a l r e s u l t s f o r o n e o r more s a m p l e s s u b m i t t e d f o r a s b e s t o s a n a l y s i s .
T h e a n a l y s e s were p e r f o r m e d i n accordance w i t h E P A M e t h o d 6 0 0 / R - 9 3 / 1 1 6 f o r t h e d e t e r m i n a t i o n o f a s b e s t o s i n
b u l k b u i l d i n g m a t e r i a l s b y p o l a r i z e d l i g h t m i c r o s c o p y ( P L M ) . P l e a s e note t h a t w h i l e P L M a n a l y s i s i s c o m m o n l y
p e r f o r m e d o n n o n - f r i a b l e a n d f i n e gra ined m a t e r i a l s such a s f l o o r t i l e s a n d d u s t , t h e E P A method re cognize s t h a t
PLM i s s u b j e c t t o l i m i t a t i o n s . In the s e s i t u a t i o n s , a c c u r a t e r e s u l t s may o n l y b e o b t a i n a b l e t h r o u g h th e u s e o f more
s o p h i s t i c a t e d a n d accurate t e chnique s such a s t r a n s m i s s i o n e l e c t r o n mi cro s c opy ( T E M ) o r X - r a y d i f f r a c t i o n
( X R D ) .

P r i o r t o a n a l y s i s , s a m p l e s a r e l o g g e d - i n a n d a l l d a t a p e r t i n e n t t o t h e s a m p l e recorded. T h e s a m p l e s a r e checked f o r
d a m a g e or d i s r u p t i o n o f any c h a i n - o f - c u s t o d y s ea l s . A un ique l a b o r a t o r y ID number i s a s s i g n e d l o each s a m p l e .
A hard copy l o g - i n sheet c o n t a i n i n g a l l p e r t i n e n t i n f o r m a t i o n c o n c e r n i n g t h e s a m p l e i s g e n e r a t e d . T h i s a n d a l l
o t h e r r e l evant p a p e r work a r e k e p t w i t h t h e s a m p l e t h r o u g h o u t t h e a n a l y t i c a l p r o c e d u r e s t o assure p r o p e r a n a l y s i s .

Each s a m p l e i s op ened in a c la s s 100 HEPA n e g a t i v e a ir hood. A r e p r e s e n t a t i v e s a m p l i n g o f the m a t e r i a l i s
s e l e c t e d a n d p l a c e d onto a g l a s s m i c r o s c o p e s l i d e c o n t a i n i n g a d r o p o f r e f r a c t i v e i n d e x o i l . T h e g l a s s s l i d e i s
p l a c e d under a p o l a r i z i n g l i g h t micro scope where s t a n d a r d m i n e r a l o g i c a l t e c h n i q u e s are used to a n a l y z e and
q u a n t i f y t h e various m a t e r i a l s p r e s e n t , i n c l u d i n g asbe s to s . T h e d a t a i s t h e n c o m p i l e d i n t o s t a n d a r d report f o r m a t
and s u b j e c t e d t o a t h o r o u g h q u a l i t y assurance check b e f o r e th e i n f o r m a t i o n i s r e l ea sed t o th e c l i e n t .

L ...
L a b M a n a g e r
A S B E S T O S T E M L A B O R A T O R I E S , I N C .

I
•

A S B E S T O S T E M L A B O R A T O R I E S , I N C C A D O H S E L A P •

I
I
I

— T h e s e r e s u l t s r e l a t e o n l y t o t h e s a m p l e s t e s t e d a n d must n o t b e r e p r o d u c e d , e x c e p t i n f u l l , w i t h t h e a p p r o v a l o f
the l a b o r a t o r y . T h i s report must not be used to c l a i m p r o d u c t e n d o r s e m e n t by NVLAP or any o t h e r agency of the
U . S . G o v e r n m e n t . —

9 5 2 G R E G S T R E E T • S P A R K S . N V X 9 - I ' I • ( 7 7 5 ) 3 5 9 - 3 3 7 7 • F A X ( 7 7 5 ) 359-2798
With Home Offices Located a t : 1 J i v ) F i I T i 1 S T i > r : r r . s i T I T . C . n i i R K F l K Y . C A <!4-",o ( 5 ! < n 5 - S - ( ) i o s



I L A R I Z E D L I G H T M I C R 3COPY
A N A L Y T I C A L REPORT

EPA M e t h o d 6 0 0 / R - 9 3 / 1 1 6
C o n t a c t : Ms. Veronica Bovee S a m p l e s S u b m i t t e d : 4 Report No. 93595

Date S u b m i t t e d : Mar- 16-00A d d r e s s : S a m p l e s A n a l y z e d : 4. - . - Date Reported: Mar-17-00
J o b S i t e / N o S l i m s o n Lumber C o . O l d P o p p i n g B l d gLibby, MT 59923

S A M P L E I D

GM0501.
Lab ID # 949-004-001

GM0502.
Lab ID if 949-004-002

GM0503.
Lab ID # 949-004-003

GM0504.
Lnb ID # 949-004-004

Lab ID #

L n b I D #

Lnb ID #

L a b I D S

Lnb ID # - •

L i b I D #

A S B E S T O S% . TYPE
5-10% A c t i n o l i t e

<1% A c t i n o l i t e

<1% A c t i n o l i t e

N o n e D e t e c t e d

N O N - A S B E S T O S
F i b e r s :

N o n e Detected
M a t r i x :
90-9 5% Mica. Qtz. Other m.p.
Fiber s:
N o n e D e t e c t e d
M a t r i x :
99- 1 00° o Opq. Qtz. M i c a . Other m.p.
F i b e r s :

N o n e D e t e c t e d
M a t r i x :
99-100% Opq. Qtz. M i c a . Other m.p.
F i b e r s :N o n e Detec t ed
M a t r i x :
99- 100% M i c a
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :
F i b e r s :

M a t r i x : .
F i b e r s :
M a t r i x :
F i b e r s :
M a t r i x :

D E S C R I P T I O N
F I E L D

L A B
F i n g e r J o i n t e r Lunchroom. I n s u l a t i o n b u v W a l l s -
Gray

I n s u l a t i o n - B r o w n
P o p p i n g B l d g ( a t Wooden F e n c e ( 2 " ) ,
G r o u n d Dirt - Brmvn

S o i l - G r e y
P o p p i n g B l d g «: W o o d e n F e n c e ( 1 2").
G r o u n d ' D i r t • Brown

S o i l - G r e y
C . M a i n t e n a n c e ; a F o r k l i t S t a t i o n . I n s u l a t i o n
Between Wal l s - G r a y

I n s u l a t i o n - B r o w n

.^ ^ - M A I L E D
1 — •*-"̂  *~7 /3f LJi *•* *

D e t e c t i o n L i m i t o f M e t h o d i s E s t i m a t e d t o b e 1 % A s b e s t o s U s i n ^ a V i s u a l A r e a E s t i m a t i o n T e c h n i q u e

L n b M a n a g e r / ' • tf/^//^2tfl/A A - n n l v s f / ! • $/j2//MMt'W'~\
A S B E S T O S T E M L A B O R A T O R I E S . I N C . 9 5 2 Grc» S l r c c i . S p ; i r k s . N V 8943 1 P h . 7 7 5 - 3 5 9 - 3 3 7 7With Home Offices Located At: 1409 Fif th Stre e t . B e r k e l e y . CA 9 4 7 1 0 Ph. 5 1 0 - 5 2 8 - 0 1 0 8
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A c c r e d i t e d by
U.S. Dept of Commerce

ASBESTOS TEM L A B O R A T O R I E S , INC C A D Q H S ELAP

May 25,2000
Ms. Veronica Bovee
P.O. Box 43 9
Libby, MT 59923 .

RE: LABORATORY JOB '# 949-011
Phase contrast microscopy analytical results for 1 air s a m p l e ( s ) .Job Si t e: Stimson Lumber Company
Job No.:

Enclosed please f i n d the analytical results for one or more air sampl e s submitted for phase contrast
microscopy (PCM) analysis. All analysts p a r t i c i p a t e in the American I n d u s t r i a l H y g i e n e Assoc ia t ion
(AJHA) Asbestos Analyst Registry Registry p r o f i c i a n c y t e s t i n g program.
Prior to analysis, air sample cassettes are l ogged- in and all data per t inent to the sample is recorded into a
computer based laboratory information management system. The samples are checked for damage ord i s rup t i on of any chain-of-custody seals. A unique laboratory ID number is assigned to each sample. A
hard copy log-in sheet containing all pertinent in f ormat i on concerning the sample is generated. T h i s andall other relevant paper work are kept with the sample throughout the analytical procedures to assureproper sample tracking.

After sample login is complete, the air samples are analyzed as f o l l o w s : Air f i l t e r s are i n d i v i d u a l l y removedf rom the cassette holders, a quarter section is s eparated and p l a c e d onto a g l a s s microscope s l i d e . The
f i l t e r section is col lapsed using a "QuikFix" acetone vaporizer. A drop of T r i a c e t i n is added and acoverslip is emplaced over the f i l t e r . The s l i d e is then placed under an Olympus CH-2 or M e i j i ML-POL
Phase Contrast Microscope. Fibers are counted until either 100 f ib er s are counted in a minimum of 20
f i e l d s or 100 f i e l d s total are observed. Analytical re sul t s are ca lculated according to NIOSH 7400protocols. Data is then compiled into a standard report format and sub j e c t ed to a qual i ty assurancereview before the in format ion is released to the c l ient.

Laboratory Manager /
A S B E S T O S T E M L A B O R A T O R I E S , I N C .

. 952 GREG STREET • SPARKS, NV 89431 • ( 7 7 5 ) 3 5 9 - 3 3 7 7 • FAX ( 7 7 5 ) 359-2798
With Home Offices Looeted at: 1409 FIFTH STREET, SUITE C. B E R K E L E Y , CA 94710 ( 5 1 0 ) 5 2 8 - 0 1 0 8



1 A S E C O N T R A S T M I C R O S C C
A N A L Y T I C A L REPORT

Contact: Ms. Veronica Bovee S a m p l e s S u b m i t t e d : l Report N o . : 93869
Date Submi t t ed: May-25-00A d d r e s s : S a m p l e s Analyzed: 1 Date Reported: May-25-00PO Box 439Libbv MT 59923 ^* ^ i t e ' ^°' St imson Lumber Company
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A c c r e d i t e d by

U.S. Dept of Commerce

A S B E S T O S T E M L A B O R A T O R I E S , I N C CA DOHS ELAP

May 25, 2000
Ms. Veronica Bovee
P.O. Box 439
L i b b y . M T 59923

RE: LABORATORY JOB # 949-012
Phase contrast microscopy analytical results for
Job Site: St imson Lumber Company
Job No.:

1 air sample(s).

Enclosed please f i n d the analytical results for one or more air s a m p l e s submitted for phase contrastmicroscopy (PCM) analysis. All analysts p a r t i c i p a t e in the American I n d u s t r i a l H y g i e n e Assoc ia t ion
(AIHA) Asbestos Analyst Registry Registry p r o f i c i a n c y t e s t ing program.
Prior to analysis, air sample cassettes are l o g g e d - i n and all data pert inent to the sample is recorded into acomputer based laboratory informat ion management system. The sample s are checked for damage or
d i s r u p t i o n of any chain-of-custody seals. A unique laboratory ID number is assigned to each sample. A
hard copy log-in sheet containing all pertinent i n f o r m a t i o n concerning the s a m p l e is generated. T h i s and
all other relevant paper work are kept with the sample throughout the analyt i ca l procedures to assure
proper sample tracking.

After sample l og in is comple t e , the air sample s are analyzed as f o l l o w s : Air f i l t e r s are i n d i v i d u a l l y removed
f r o m the cassette holder s , a quarter section is separated and p lac ed onto a g la s s microscope s l i d e . Thef i l t e r section is c o l lap s ed using a "QuikFix" acetone vaporizer. A drop of T r i a c e t i n is added and a
c ov er s l i p is emplaced over the f i l t e r . The s l i d e is then p l a c e d under an Olympus CH-2 or M e i j i ML-POL
Phase Contrast Microscope. Fibers are counted unt i l ei ther 100 f i b e r s are counted in a minimum of 20
f i e l d s or 100 f i e l d s total are observed. Analytical re sul t s are c a l c u l a t e d according to NIOSH 7400
pro to co l s . Data is then compiled into a standard report f ormat and subjec t ed to a q u a l i t y assurance
review before the in f ormat i on is released to the c l i ent .

S i n c e r e l y Yours,

Laboratory Manage
A S B E S T O S T E M L A B O R A T O R I E S , I N C .

952 GREG STREET • SPARKS, NV 89431 • ( 7 7 5 ) 3 5 9 - 3 3 7 7 • FAX (775) 359-2798
With Home Offices Looeted a t: 1409 FIFTH STREET, SUITE C, BERKELEY, CA 94710 (510) 528-0108
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i 1 A S E C O N T R A S T M I C R O S C G . /
A N A L Y T I C A L REPORT

Contact: Ms. Veronica Bovee S a m p l e s Submi t t ed: 1 Report No.: 93871Date Submi t t ed: May-25-00Address: S a m p l e s Analyzed: 1 Date Reported: May-25-00
f ' ? i L B » ^ 3 L n n J o b S i t e / N o . Stimson Lumber CompanyLibby, MT 59923
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A c c r e d i t e d by
U.S. Dept of Commerce

A S B E S T O S T E M L A B O R A T O R I E S , I N C C A DOHS

May 08, 2000
Ms. Veronica Bovee

S

P.O. Box 439 " ' '
Libby, MT 59923

RE: LABORATORY JOB # 949-008
Polarized light microscopy analytical results for 8 bulk sample(s).
Job Si t e: Stimson Lumber Co
Job No.: 510

Enclosed please f ind the bulk material analytical results for one or more sample s submitted for asbestos analysis.
The analyses were performed in accordance with EPA Method 600/R-93/116 for the determination of asbestos inbulk bui lding materials by polarized light microscopy (PLM). Please note that while PLM analysis is commonly
performed on non-friable and f in e grained materials such as f l o o r t i l e s and dus t , the EPA method recognizes thatPLM is subject to l imitations. .In these situations, accurate results may only be obtainable through the use of moresophisticated and accurate techniques such as transmission electron microscopy (TEM) or X-ray d i f f r a c t i o n
(XRD).

Prior to analysis, samples are logged-in and all data pertinent to the sample recorded. The sample s are checked fordamage or di srupt ion of any chain-of-custody seals. A unique laboratory ID number is assigned to each sample.A hard copy log-in sheet containing all pertinent information concerning the sample is generated. T h i s and allother relevant paper work are kept with the sample throughout the analytical procedures to assure proper analysis.

Each sample is opened in a class 100 HEPA negative air hood. A representative s a m p l i n g of the material isselected and placed onto a glass microscope s l ide containing a drop of refractive index oil. The glass s l i d e is
placed under a polarizing l igh t microscope where standard mineralogical techniques are used to analyze andquant i fy the various materials present, inc lud ing asbestos. The data is then compi l ed into standard report format
and subjected to a thorough quality assurance check be fore the information is released to the c l i ent .

Sincere ly Yours,

.Lab Manager
A S B E S T O S T E M L A B O R A T O R I E S , I N C .

— These results relate only to the samples tested and must not be reproduced, except in full, with the approval of
the laboratory. Thi s report must not be used to claim product endorsement by NVLAP or any other agency of the
U.S. Government. —

952 GREG STREET • SPARKS, NV 89431 • ( 7 7 5 ) 3 5 9 - 3 3 7 7 • FAX ( 7 7 5 ) 359-2798
With Home Offices Located at: 1409 FIFTH STREET, SUITE C, B E R K E L E Y , CA 94710 (510) 528-0108



I L A R I Z E D L I G H T M I C R >COPY
A N A L Y T I C A L REPORT

EPA M e t h o d 600/R-93/116
Contact: Ms. Veronica Bovee S a m p l e s Submi t t ed: 8 Report No. 93790

Date S u b m i t t e d : May-04-00Addre s s : S a m p l e s Analyzed: 8* Date Reported: May-08-00
T ' ,' . _ Job Site / No. St imson Lumber CoLibby, MT 59923 510
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GM0512.
Lab ID # 949-008-002

GM0513.
Lab ID # 949-008-003

GM0514.
Lab ID # 949-008-004

G M 0 5 1 5 .
Lab ID # 949-008-005

GM0516.
Lab ID # 949-008-006

GM0517.
Lab ID # 949-008-007

G M 0 5 1 8 .
Lab ID # 949-008-008

Lab ID #

Lab ID #

A S B E S T O S
% T Y P E

<l% A c t i n o l i t e

<l% A c t i n o l i t e

<1% A c t i n o l i t e

<1% A c t i n o l i t e

N o n e D e t e c t e d

N o n e D e t e c t e d

<l% A c t i n o l i t e

N o n e D e t e c t e d

N O N - A S B E S T O S
Fibers:

N o n e Detected
Matrix:
99-100% Mica, Other m.p.
Fibers:N o n e Detected
Matrix:
99- 1 00% Mica, Other rap.
Fibers:None Detected
Matrix:
99-100% Mica, Other m.p.
Fiber s :N o n e Detected
Matrix:
99-100% Mica, Other m.p.
Fiber s:

N o n e Detected
Matrix:
99-100% Mica, Other m.p.
Fiber s :90-95% F i b e r g l a s s
Matrix:
5 - 1 0 % G ! a s s F r a g s , Opq
Fiber s:

N o n e Detected
Matrix:
99-100% Mica, Other m.p.
F i b e r s :

N o n e Detected
Matrix:
99-100% Mica, Other m.p.
F i b e r s :
Matr ix:
F i b e r s :
Matrix:

D E S C R I P T I O N
F I E L D

LAB
C.M. - Cycl inder Tear-Down N o r t h W a l l ,
I n s u l a t i o n - Brown

Insula t i on-Grey
C.M. - @ Electrical Box by Hydr. Room,
I n s u l a t i o n - Brown

I n s u l a t i o n - G r e y
C.M. - ( N W W a l l ) F o r k l i f t S p a r e T i r e , I n s u l a t i o n
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A c c r e d i t e d by
U . S . Dept of Commerce

A S B E S T O S T E M L A B O R A T O R I E S , I N C C A D O H S ELAP

M a y / 3 1 / 2 0 0 0
Ms. Veronica Bovee
P.O. Box 439
Libby, MT 59923

RE: L A B O R A T O R Y JOB # 949-0 1 3
Polarized l i gh t microscopy analytical results for 2 bu lk s a m p l e ( s ) .
Job S i t s : St i rn soa Lurcher Co
Job No.:

Enclosed please f i n d the bulk material analytical re sul t s for one or more sampl e s submitted for asbestos analysis.
The analyses were per formed in accordance with EPA Method 6 0 0 / R - 9 3 / 1 1 6 for the d e t e r m i n a t i o n of asbestos in
bulk b u i l d i n g materials by polarized l i g h t microscopy (PLM). Please note that wh i l e PLM analysi s i s commonlyperformed on non- fr iab l e and f i n e grained mater ia l s such as f l o o r t i l e s and dus t , the EPA method recognizes that
PLM is subject to l imitat ions . In these s i tuations, accurate r e su l t s may only be obtainable through the use of more
s oph i s t i ca t ed and accurate techniques such as transmis s ion e lec tron microscopy (TEM) or X-ray d i f f r a c t i o n(XRD).

Prior to analys i s , sample s are l o g g e d - i n and all data p e r t i n e n t to the s a m p l e recorded. The s a m p l e s are checked for
damage or d i s rup t i on of any chain-of-custody seals. A unique laboratory ID number is ass igned to each sample.
A hard copy log-in sheet containing all per t inent i n f o r m a t i o n concerning the s ampl e is generated. T h i s and all
other relevant paper work are kept with the sample throughout the analytical procedures to assure proper analysis.

Each sample is opened in a class 100 HEPA negative air hood. A repre s entat ive s a m p l i n g of the material is
se lected and p lac ed onto a g l a s s microscope s l i d e c on ta in ing a d r o p of r e f r a c t i v e i n d e x o i l . The g l a s s s l i d e i s
placed under a po lar iz ing l i g h t microscope where s tandard minera log i ca l t e chnique s are used to analyze and
quant i fy the various materials present, i n c l u d i n g asbestos. The da ta is then c o m p i l e d into s tandard report f ormat
and subjected to a thorough q u a l i t y assurance check b e f o r e the i r f cnna t i c r . is released to the c l i e n t .

S i n c e r e l y Yours,

Lab Manager
A S B E S T O S T E M L A B O R A T O R I E S , I N C .

— Thes e results relate only to the sampl e s t e s t ed and must not be r eproduc ed , except in full, with the approval of
the laboratory. T h i s report must not be used to c l a i m p r o d u c t endorsement by NVLAP or any other agency of the
U . S . Government. - ^ ^ ' M A I L E D

952 GREG S T R E E T • SPARKS, NV 89431 • ( 7 7 5 ) 3 5 9 - 3 3 7 7 • FAX ( 7 7 5 ) 359-2798
With Home Offices Located a t : 1409 F I F T H S T R E E T , S U I T E C , B E R K E L E Y , C A 94710 ( 5 1 0 ) 528-0108



i F L A R I Z E D L I G H T M I C R ^COPY
A N A L Y T I C A L REPORT

EPA M e t h o d 600/R-93/116
Contact: Ms. Veronica Bovee

Address:
P.O. Box 439
Libby, MT 59923

S a m p l e s Submitted: 2
S a m p l e s Analyzed: 2

Job Site / No. St imson Lumber Co

Report No. 93888
Date Submi t t ed: May-31-00
Date Reported: May-31 -00

S A M P L E ID A S B E S T O S% T Y P E N O N - A S B E S T O S
D E S C R I P T I O N

F I E L D
LAB

GM00524.
Lab ID # 949-013-001

A c t i n o l i t e Fibers:None Detected
Truck S t o r a g e S h e d - West End, I n s u l a t i o n Gray
& Brown

Matrix:
99-100% Mica Insulation-Grey

Rock S a m p l e .
Lab ID # 949-013-002

N o n e Detec t ed Fiber s:< l % W o l ! a s t
G r e e n / G r a y Coioccii RocK

Matrix:
100-100% Qtz, Other m.p. Rock-Greenish Grey
Fiber s:
Matrix:

Lab ID #
Fibers:
Matr ix:

Lab ID #
Fibers:
Matrix:

Lab ID #
Fiber s:
Matr ix:

Lab ID #
Fibers:
Matrix:

Lab ID #
Fibers:
Matrix:

Lab ID #
Fibers:
Matrix:

Lab ID #
Fibers:
Matrix:

Lab ID #
^ • M A I L E D

ii Lab Managec.
D e t e c t i o n Limi t of Method is E s t i m a t e d to be 1% A s b e s t o s U s i n g a V i s u a l Area E s t i m a t i o n T e c h n i q u e
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A c c r e d i t e d by
U.S. Dept of Commerce

A S B E S T O S T E M L A B O R A T O R I E S , I N C CA DOHS ELAP

May 11, 2000
Ms. Veronica Bovee
P.O. Box 439
Libby.MT 59923"

RE: LABORATORY JOB # 949-010Polarized l ight microscopy analytical results for 1 bulk s a m p l e ( s ) with +2 sample split(s)
Job Site: Stimson Lumber Co
Job No.: 520

Enclosed please f i n d the bulk material analytical results for one or more sample s submitted for asbestos analysis.The analyses were performed in accordance with EP A Method 600/R-93/116 for the determination of asbestos inbulk bu i ld ing materials by polarized l i g h t microscopy (PLM). Please note that while PLM analysis is commonly
performed on non-fr iable and f ine grained materials such as f l o o r t i l e s and dus t , the EPA method recognizes thatPLM is subject to l imitations. In these situations, accurate result s may only be obtainable through the use of moresophisticated and accurate techniques such as transmission electron microscopy (TEM) or X-ray d i f f r a c t i o n(XRD).

Prior to analysis, samples are logged-in and all data pertinent to the sample recorded. The samples are checked for
damage or d i s r u p t i o n of any chain-of-custody seals. A unique laboratory ID number is assigned to each sample.A hard copy log-in sheet containing all pertinent in format ion concerning the sampl e is generated. T h i s and all
other relevant paper work are kept with the sample throughout the analytical procedures to assure proper analysis.

Each sample is opened in a class 100 HEPA negative air hood. A repre s entat ive s a m p l i n g of the material is
selected and placed onto a glass microscope s l i d e containing a drop of re fract ive index oil. The glas s s l i d e is
placed under a polariz ing l igh t microscope where standard mineralogical techniques are used to analyze andquant i fy the various materials present, inc lud ing asbestos. The data is then c o m p i l e d into standard report formatand subjected to a thorough quality assurance check be fore the information is released to the client.

S i n c e r e l y Yours,

Lab Manager
A S B E S T O S T E M . A B O R A T O R J E S , I N C .

— These results relate only to the samples tested and must not be reproduced, except in full, with the approval ofthe laboratory. T h i s report must not be used to claim product endorsement by NVLAP or any other agency of the
U.S. Government. --- I - M A I L E D

lot- Z,

952 GREG STREET • SPARKS..NV 89431 • ( 7 7 5 ) 3 5 9 - 3 3 7 7 • FAX (775) 359-2798
With Home O f f i c e s Located a t : 1409 F I F T H S T R E E T , S U I T E C , B E R K E L E Y . C A 94710 ( 5 1 0 ) 528-0103



L A R I Z E D L I G H T M I C R .COPY
A N A L Y T I C A L REPORT

EPA M e t h o d 600/R-93/116
Contac t: M s . Veronica Bovee S a m p l e s S u b m i t t e d : 1 • - - . - •

Date S u b m i t t e d : May-09-00Addres s: S a m p l e s Analyzed: 3 Date Reported: May- 11 -00
Job Site / No. St imson Lumber CoLibby, MT 59923 520

S A M P L E ID

GM0521.
Lab ID # 949-0 10-001 A

GM0521.
Lab ID if 949-0 10-00 IB

G M 0 5 2 1 .
Lab ID # 949-010-001C

Lab ID #

Lab ID #

Lab ID #

Lab ID #

Lab ID #

Lab ID #

Lab ID #

A S B E S T O S% TYPE
N o n e D e t e c t e d

N o n e Det e c t ed

N o n e Det e c t ed

N O N - A S B E S T O S
Fiber s :
95-99% C e l l u l o s e
Matrix:
1-5% Bndr, Other rap.
Fibers:1-5% C e l l u l o s e
Matrix:
95-99% Tar, Other m.p.
F i b e r s :
95-99% C e l l u l o s e
Matrix:
1-5% Bndr, Other m.p.
F i b e r s :
Matrix:
F i b e r s :
Matrix:
F i b e r s :
Matr ix:
F i b e r s :
M a t r i x :
Fiber s:

M a t r i x :
F i b e r s :
Matr ix:
F i b e r s :
Matrix:

D E S C R I P T I O N
F I E L D

LAB
Central Main, Lathe Area Between W a l l s ,
P a p e r / F e l t M a t e r i a l , Black & W h i t e & Brown

Painted Paper Lyr 1 -Brown
Central Main, Lathe Area Between W a l l s ,
Paper/Felt M a t e r i a l , Black & W h i t e & Brown

M s t c Btwen P a p r Lyrs-Black
Central Main, Lathe Area Between W a l l s ,
P a p e r / P e l t M a t e r i a l , Black & W h i t e & Brown

2nd Paper Layer-Brown

. ^ $ A J / \ i i ? - ' "( £ j j '£/^/~,"~- " * *-4^

Lab M
D e t e c t i o n L i m i t o f M e t h o d i s E s t i m a t e d to be 1% A s b e s t o s U s i n g a V i s u a l A r e ; r E s t i r n a t i o n T e c h n i q u e
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F i e l d S a m p l e Data Shee t s
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Shee t N o . : S -LIBB Y MONTANA SITE INVESTIGA TION
FIELD SAMPLE DA TA SHEET

S O I L - L I K E M A T E R I A L S

I
I
I Scenario No.:

A d d r e s s :
• Land Use: Res id en t ia l S c h o o l Commercial Mining L o g g i n g Roadway Other (

Sampl ing 'Team:______________________ __________________

_ F i e l d Logbook N o : _Page No: ^ S a m p l i n g Date:
Owner:

Data I t e m
F i e l d I D N u m b e r
I n d e x I D

G P S Taken?
C a t e g o r y ( c i r c l e )

M a t r i x T y p e ( c i r c l e )

L o c a t i o nD e s c r i p t i o n
( c i r c l e )

T y p e ( c i r c l e )

S a m p l e T i m e
T o p D e p t h ( i n . )
Bottom Depth ( i n . )
M a p Loca t i on
F i e l d Comment s

1

S a m p l e 1

No Yes -
F SFD
M.ining W a s t e
S u b s u r f a c e S o i lS u r f a c e S o i l
F i l lOther
Y a r d S o i l
Garden S o i l
P l a y Area
Driveway
Other
Grab
Comp. # s u b s a m p l c s-

•

:. \

Entered _ V a l i d a t e d _

S a m p l e 2

N o Y e s
F SFD
M i n i n g W a s t e
S u b s u r f a c e S o i lS u r f a c e S o i lF i l lOther
Y a r d S o i l
Garden S o i l
P l a y Area
Driveway
Other

Grab
C o m p . # s u b s a m p l e s

Entered __ V a l i d a t e d __

S a m p l e 3

N o Y e s
F S
F D
M i n i n g WasteS u b s u r f a c e S o i l
S u r f a c e S o i l
F i l lOther
Yard S o i l
Garden S o i l
P l a y Area
Driveway
Other

Grab
C u m p . # s u b s a m p l c s

Entered __ V a l i d a t e d __I



Q C T - 3 0 - 2 0 0 1 09:410 F R O M : 70:13032951395 P : 2 ' 5

S h e e t N o . : A-01R-LIBB Y MONTA NA SITE INVEST 1C A TJON
FIELD SAMPLE DA TA SHEET

S T A T I O N A R Y A I R
S c e n a r i o N o . :
A d d r e s s :

F i e l d Logbook N o : _ Pay e No:
Owner:

Land Use: R e s i d e n t i a l S c h o o l Commercial M i n i n g Other (
S a m p l i n g Team:

_ S a m p l i n g Date:

Data I t e m
f i e l d I D N u m b e r
I n d e x I D

C a t e g o r y ( c i r c l e )
M a t r i x T y p e ( c i r c l e )
L o c a t i o n D e s c r i p t i o n

F l o w M e t e r T y p e
F l o w M e t e r I D N o .
P u m p I D N u m b e r
S t a r t Date
S t a r t . T i m e
S t a r t C o u n t e r
S t a r t F I o w ( L / m i n )
S t o p Date
S t o p T i m e
S t o p C o u n t e r
S t o p F l o w ( L / ' m i n )
P u m p f a u l t ?
M E T S t a t i o n on s i t c?
G P S T a k e n ?
P u m p counter used?
F i e l d Comment s

C a s s e t t e 1

F S Blank R e p
I n d o o r Outdoor

N o Y e s
N o Y e s
N o Y e s
N o Y e s

Entered __ V a l i d a t e d __

C a s s e t t e 2

F S B l a n k R e p
I n d o o r Outdoor

N o Y e s
N o Y e s
N o Y e s
N o Y e s

Entered __ V a l i d a t e d __

C a s s e t t e 3

F S Blank R e p
I n d o o r Outdoor

N o Y e s
N o Y e s
N o Y e s
N o Y e s

Entered __ V a l i d a t e d __



P C T - 3 8 - 2 0 0 1 0 9 : 4 1 f l F R O M :I
I

10:13032951895

Sheet No.: P-01R-
LIBBY MONTANA SITE INVESTIGA TION

FIELD SAMPLE DA TA SHEET
. P E R S O N A L A I R

P : 3 ' 5

Scenar i o N o . :
Address:

F i e l d Logbook N o : _.Page No: J S a m p l i n g D a t c :
Owner:

• Land Use: R e s i d e n t i a l S c h o o l Commercial Mining Other (
S a m p l i n g Tcam:_________________________________

• N a m e of S a m p l e r : S S N : _ A c t i v i t y
.Data I t e m

F i e l d I D N u m b e r
I n d e x I D

Category ( c i r c l e )

M a t r i x T y p e ( c i r c l e )
L o c a t i o n Des cr ip t i on

F l o w Meter T y p e
F l o w Meter iU No. .
P u m p I D N u m b e r
S t a r t Date
S t a r t T i m e
S t a r t C o u n t e r
S t a r t F l o w ( L / m i n )
S l o p Date
S t o p T i m e
S l o p Counter
S l o p F l o w ( L / m i n )
P u m p f a u l t ?
MET S t a t i o n onsite?
P u m p counter used?
F i e l d Comment s

Casse t t e 1

F S B l a n k
Rep
I n d o o r Outdoor

-

N o Y e s< . •

No . Yes ' " .
N o Y e s

Entered __ V a l i d a t e d _

Cas s e t t e 2

F S B l a n k
Rep
F n d o o r Outdoor

—

N o Y e s
N o Y e s
N o Y e s

Entered __ V a l i d a t e d __

C a s s e t t e 3

F S BlankRep
I n d o o r O u t d o o r

N o Y e s
N o Y e s
N o Y e s

Entered __ V a l i d a t e d __



T -30-2001 0 9 : 4 S A F R O M : I U . 1 J U J d i O l t W D r.^-o _

S h e e t No.: D-
L1BB Y MONT A NA SITE INVESTIGA TION

FfELD SAMPLE DATA SHEET
D U S T

Scenario No.: F i e l d Logbook No: P aye No: S a m p l i n g Date:
A d d r e s s : Owner:
Land Use: Resident ial S c h o o l Commercial M i n i n g Other ( )
S a m p l i n g Team:

Data I t e m
I n d e x I D

C a t e g o r y ( c i r c l e )
L o c a t i o n D e s c r i p t i o n

S a m p l e Area ( c m ' )
f l o w M e t e r T y p e
F l o w M e t e r I D N o .
P u m p I D N u m b e r
S t a r t Date
Start T i m e
S t a r t F l o w ( L / m i n )
S t o p Date
S t o p I ' i n i e
S t o p F l o w ( L / m i n )
P u m p f a u l t ?
F i e l d C o m m e n t s

C a s s e t t e I

F S B l a n k

N o Y e s

Entered __ V a l i d a t e d __

C a s s e t t e 1

F S Blank-

N o Y e s

Entered __ V a l i d a t e d __

C a s s e t t e 3

F S Blank-

N o Y e s

Entered __ V a l i d a t e d __
v s O V l O O l

•
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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• S t a n d a r d Operating Procedures ( S O P s )
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II
I- CDM F e d e r a l Technica l S t a n d a r d Operat ing Procedures
• , SOP 1-2 S a m p l e C u s t o d y

SOP 1-3 S u r f a c e Soi l S a m p l i n g
SOP 1-4 S u b s u r f a c e S o i l S a m p l i n g

• SOP 2-1 Packaging and S h i p p i n g of Environmental S a m p l e s
m SOP 4-1 F i e l d Logbook Content and Control
_ SOP 4-2 Photographi c Documentation of F i e l d A c t i v i t i e s
™ SOP 4-5 F i e l d Equipment Decontamination at N o n r a d i o a c t i v e S i t e s

I
I
I
Iiti
f •**

I
I



S A M P L E C U S T O D Y
SOP 1-2
Revision: 2
Date: December 18, 2000
Page 1 o f8

Prepared: Sharnn Budney
OA Review George D e T . n l l n^ /s —i ^ „
Issued: . #}

• Signature/Date

Technical Revi< ;w:
A p p r o v e d :

1.0 O B J E C T I V E
Due to the evidentiary nature of samples co l l e c t ed during environmental inves t igat ions , po s s e s s i on must be
traceable from the time the samples are c o l l e c t ed until their derived data are introduced as evidence in l ega l
proceedings. To maintain and document sample possession, sample custody procedures are f o l l o w e d . All
paperwork associated with the sample custody procedures will be retained in CDM Federa l Programs
Corporation (CDM F e d e r a l ) f i l e s unless the client requests that it be transferred to them for use in legal
proceedings or at the complet ion of the contract.

2.0 B A C K G R O U N D
2.1 D e f i n i t i o n s
S a m p l e - A material to be analyzed that is contained in s ingle or m u l t i p l e containers representing a unique
sample i d e n t i f i c a t i o n number.
S a m p l e Cus t ody - A sample is under custody if:

1. It is in your possession.
2. It is in your view, a f t e r being in your possession.
3. It was in your possession and you locked it up.
4. It is in a ' d e s i g n a t e d secure area.

C h a i n - n f - C n s t o d y Record - Form used to document the transfer of custody of samples from one individual
to another. ,
Custody Seal - A custody seal is a tape-like seal that is part of the chain-of-custody process and is used to
detect tampering with samples a f t e r they have been packed for sh ipping.
S a m p l e Label - Adhesive label placed on sample containers to designate a sample i d e n t i f i c a t i o n number and
other sampling information.

Federal Programs Corporat ion T e c h n i c a l S t a n d a r d Operat ing Procedures
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Revision: 2
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Page 2 of8

S a m p l e Tag - Tag attached with string to a sample container to de s ignate a sample i d e n t i f i c a t i o n number and
other s ampl ing information. T a g s may be used when it is d i f f i c u l t to p h y s i c a l l y p l a c e adhesive l a b e l s on the
container (e.g., in the case of small air s ampl ing tubes).

3.0 RESPONSIBILITIES
S a m p l e r - The sampler is p e r s o n a l l y re spons ib le for the care and cus tody of the sample s c o l l e c t e d until they
are proper ly transferred or d i s p a t c h e d .
F i e l d T e a m Leader - The F i e l d Team Leader i s r e spons ib l e for ensuring that strict chain-o f-cu s tody
procedures are maintained during all s a m p l i n g events. The Field Team Leader is also re spons ib l e for
coordinating with the subcontractor laboratory to ensure that adequate in f ormat i on is recorded on cu s tody
records.

4.0 REQUIRED SUPPLIES
• C h a i n - o f - C u s t o d y Records ( a p p l i c a b l e CDM F e d e r a l f o r m s )
• Cus t ody seals
• S a m p l e l a b e l s or tags
• Clear T a p e

5.0 PROCEDURES
5.1 C h a i n - o f - C u s t o d y Record

T h i s procedure e s tab l i she s a method for maintaining cus tody of sample s through use of a Cha in-o f -Cus t ody
Record. T h i s procedure will be f o l l o w e d for all sample s c o l l e c t e d or s p l i t sample s a c c e p t e d ,

F i e l d C u s t o d y

1. C o l l e c t only the number of sample s needed to represent the media being sampled. To the extent
p o s s i b l e , determine the quantity and types of sample s and sampl e locations prior to the actual
f i e l d w o r k . As few p e o p l e as p o s s i b l e should handle samples .

2. The f i e l d sampler is p e r s o n a l l y re spons ib l e for the care and custody of the sample s c o l l e c t e d until
they are p r o p e r l y transferred or d i s p a t c h e d .

3. S a m p l e l a b e l s or tags shal l be c o m p l e t e d for each sample , using waterproof ink.
F e d e r a l Programs C o r p o r a t i o n T e c h n i c a l Standard O p e r a t i n g Procedures
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4. The Field Team Leader determines whether proper custody procedures were f o l l o w e d during the
f i e l d w o r k and decides if additional samples are required.

T r a n s f e r o f Cus t ody and S h i p m e n t

1. S a m p l e s are accompanied by a Chain-o f -Cus t ody Record (see Figure 1 for an example of a
Chain-of-Cus tody Record). When transferring the pos se s s ion of sample s , the ind iv idua l s
relinquishing and receiving will sign, date, and note the time on the record. T h i s record documents
sample custody transfer from the sampler, o f t e n through another person, to the analyst in the
appropriat e laboratory.
• The dat e / t ime will be the same for both signatures when custody is transferred d ir e c t ly to another

person. When samples are sh ipped via common carrier (e.g., F e d e r a l Expres s), the d a t e / t i m e
will not be the same for both signatures. Common carriers are not required to sign the form.

• In all cases, it must be readily apparent that the person who received custody is the same person
who relinquished custody to the next custodian.

• If samples are left unattended or a person re fuse s to sign, this must be documented and explained
on the Chain-of-Cus tody Record.

2. S a m p l e s will be packaged proper ly for shipment and d i spa t ched to the a p p r o p r i a t e laboratory for
analysis, with a separate custody record accompanying each shipment.

3. All shipments will be accompanied by the Chain-of-Cus tody Record i d e n t i f y i n g its contents. The
original record will accompany the shipment, and the copies will be retained by the Field Team
Leader and if a p p l i c a b l e , distributed to the appropr ia t e sample coordinators. Fre igh t b i l l s will also
be retained by the F i e l d Team Leader as part of the permanent documentation. (Refer to Figure 1)

Procedure for C o m p l e t i n g CDM Federal C h a i n - n f - C n s t n d y Record (Refer to Figure 1.)
The f o l l o w i n g procedure is to be used to fill out the CDM Federal Chain-of Custody Record provided as an
example chain-of-custody-form. If another type of custody form (i.e., provided by the EPA Contract
Laboratory Program or a subcontract laboratory) is utilized to track the custody of samples , the information
recorded should be similar to the example CDM Federal Chain-of-Custody Record provided and the form
should be f i l l e d out in its entirety.

F e d e r a l Programs Corporat ion T e c h n i c a l Standard Operating Procedures
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1. Record p r o j e c t number.
2. Record F i e l d Team Leader for the p r o j e c t .
3. Record the name and address of the laboratory to which sample s are being s h i p p e d .
4. Enter the p r o j e c t name/ loca t ion or code number.
5. Record overnight c o u r i e r ' s airbil l number.
6. Record sampl e l o ca t i on number.
7. Record laboratory sampl e number.
8. N o t e preservatives type and reference number.
9. N o t e media type (matrix) and reference number
10. N o t e sample type.
11. Enter date of s ampl e c o l l e c t i on .
12. Enter time of sample c o l l e c t i o n in mili tary time.
13. S a m p l e r s must enter their in i t ia l s next to the sampl e s they c o l l e c t e d .
14. Lis t parameters for analysi s and the number of containers submitted for each analysi s .
15. Enter MS/MSD (matrix sp ik e /matr i x spike d u p l i c a t e ) i f sample i s for laboratory quali ty control, or

other remarks (e.g. s ampl e d e p t h ) .
16. All samplers must sign in the space provided.

CDM F e d e r a l Programs Corpora t i on T e c h n i c a l Standard Opera t ing Procedures
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F i g u r e 1
E X A M P L E COM F e d e r a l C h a i n - o f - C u s t o d y Record

COM Federal Programs Corporation
A lutddiwy a Camp Cniss ir« McKw Inc.

125 Maiden Lane. 5th F l o o rN e w Y o r k , N Y 10038
(212)785-9123

F a x : ( 2 1 2 ) 7 8 5 - 6 1 1 4

C H A I N O F C U S T O D Y
RECORD

P R O J E C T I D . F I E L D T E A M L E A D E R
I P R O J E C T N A M E / L O C A T I O N

I

} M E D I A T Y P E1. S u r f a c e W a t e r2. Groundwater3. Leachatei 4. Field OCi 5. S o i l / S e d i m e n t
i 6. Oil7. WasteI 8. Other

U
A
U

\BORATORY
N O A D D R E S S
\ B C O N T R A C T :

P R E S E R V A T I V E S S A M P L E T Y P E1. HCI, p H < 2 G ~. Grab2. HNO3, pH <2 C = Compos i t e
3. NaOH, pH >12
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DISTRIBUTION: White and yotiow copies accompany sample shipment to laboratory; yedow copy retained by laboratory. Pink copy regained by samplers. 1/98

N O T E : If requested by the client, d i f f e r e n t Chain-of Custody records may be used. Copie s of the t e m p l a t e
for this record may be obtained from the F a i r f a x Graphics Department.
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17. The originator checks information entered in items 1 through 16 and then signs the top left
"Relinquished by" box, prints hi s /her name, and enters the current date and time (mi l i tary).
• Upon c ompl e t i on of the custody record form, the top two c op i e s (u sua l ly white and y e l l o w ) shall

be sent with the sample s to the laboratory; the bottom copy (u sua l ly p ink) is retained for the
p r o j e c t f i l e s . A d d i t i o n a l copies wil l be retained for the p r o j e c t f i l e or d i s t r i bu t ed as required to
the a p p r o p r i a t e sample coordinators.

18. The laboratory sample custodian receiving the samples checks the sampl e label in format ion against
the cus tody record form. He or she al so checks sampl e condi t i on and notes anything unusual under
"Remarks" on the cus tody record form. The laboratory custodian receiving custody signs in the
adjac en t "Received by" box and keeps the pink copy. The white copy is returned to CDM F e d e r a l .

5.2 S a m p l e L a b e l s and T a g s
S a m p l e labe l s or tags wi l l be u t i l i z ed for all sample s c o l l e c t e d or accepted for CDM F e d e r a l p r o j e c t s .

1. Place adhesive lab e l s d i r e c t l y on the s ampl e containers. Place clear tape over the label to pro t e c t
f rom moisture.

2. S a m p l e tags wi l l be securely attached to the sample bot t l e . On 80 oz. amber b o t t l e s , the tag string
may be l o o p e d through the ring s ty l e handle and tied. On all other containers, it is recommended
that the string be l o o p e d around the neck of the b o t t l e , then twis ted and re-looped around the neck
until the slack in the string is removed.

3. One label or tag will be c o m p l e t e d for each sample container c o l l e c t e d . Each label or tag will be
c ompl e t ed as f o l l o w s (see Figure 2 for e xample of sample tag); l a b e l s are c ompl e t ed with the
equivalent information:

• Record the P r o j e c t Code (i.e., p r o j e c t or task number).
• Enter the S t a t i o n Number i f a p p l i c a b l e .
• Record the date to indicate the month, day, and year of sample co l l e c t i on.
• Enter the time (mil i tary) of sample co l l e c t i on.
• Place a check to indicate composi te or grab sample.
• Record the sample location.
• S a m p l e r s must sign in the space provided.
• Place a check next to "yes" or "no" to indicate if a preservative was added.
• Under "analyses," p la c e a check next to the parameters for which the sample is to be

analyzed. If the desired analysis is not l i s t e d , write it in the empty slot. N o t e : Do not write
in the box for "laboratory sample number."

• Under "remarks," add a d d i t i o n a l , relevant information.

F e d e r a l Programs C o r p o r a t i o n T e c h n i c a l S t a n d a r d O p e r a t i n g Procedures
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Figure 2
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NOTE: Equivalent sample label s or tags may be used.
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5.3 C u s t o d y S e a l s
C u s t o d y seals must be p l a c e d on the s h i p p i n g containers prior to shipment. The seal should be signed and
dated by a f i e l d team member.
C u s t o d y seals may also be p la c ed on individual sample bo t t l e s . Check with the c l i ent or r e f er to EPA
regional gu ide l ine s for direction.
5.4 S a m p l e S h i p p i n g
CDM Federa l ' s Standard Operat ing Procedures l i s t e d below d e f i n e th e requirements f or packag ing and
s h i p p i n g environmental sample s .

• CDM F e d e r a l SOP 2-1, Packaging and S h i p p i n g of H e x a n e - Preserved S a m p l e s
• CDM F e d e r a l SOP 2-2, Packaging and S h i p p i n g of Hydroch l or i c Acid - Preserved S a m p l e s
• CDM F e d e r a l SOP 2-3, Packaging and S h i p p i n g of S u l f u r i c A c i d - Preserved S a m p l e s
• CDM F e d e r a l SOP 2-4, Packaging and S h i p p i n g of N i t r i c A c i d - Preserved S a m p l e s
• CDM F e d e r a l SOP 2-5, Packaging and S h i p p i n g of S o d i u m H y d r o x i d e - Preserved S a m p l e s
• CDM F e d e r a l SOP 2-6, Packaging and S h i p p i n g of Radioactive M a t e r i a l s in Limi t ed Quantities

6 .0 RESTRICTIONS/LIMITATIONS
For EPA Contract Laboratory Program (CLP) sampl ing events, combined c h a i n - o f - c u s t o d y / t r a f f i c report
forms or other E P A - s p e c i f i c records may be u t i l i z ed . Refer to regional guide l ine s for c o m p l e t i n g these
forms.

7.0 R E F E R E N C E S
U.S. Environmental Protec t ion Agency, A Compendium of Superfund Field Operations Methods,
E P A / 5 4 0 / P - 8 7 / 0 0 1 , December 1987.
U.S. Environmental Protec t ion Agency, Samplers Guide to the Contract Laboratory Program, E P A / 5 4 0 / P -
90/006, December 1990.

F e d e r a l Programs C o r p o r a t i o n T e c h n i c a l Standard Opera t ing Procedures
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COC procedure s will f o l l o w the requirements set f o r t h in CDM F e d e r a l SOP 1-2 S a m p l e
C u s t o d y ( A p p e n d i x B). The f o l l o w i n g mod i f i ca t i on s to SOP 1-2 have been reviewed and
a p p r o v e d :
Sect i on 5.2, S a m p l e Labe l s and T a g s - Rather than using labe l s or tags, sample s will be
i d e n t i f i e d by writing the s ampl e index ID d i r e c t l y on the one-gallon z i p p e r - t o p bags
using permanent markers.
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Prepared: Del Baird.
QA Review;, Matt Brookshire
I s s u e d :

S i g n a A i r i f e a t e

Technica l
A p p r o v e d :

S i g n a t & e / D a t e

1.0 O B J E C T I V E
The ob j e c t ive of this standard operat ing procedure (SOP) is to d e f i n e the techniques and the
requirements for c o l l e c t i n g surface soil samples .

2.0 B A C K G R O U N D
S u r f a c e so i l s are g enera l ly d e f i n e d as the s o i l s ex t ending f rom ground surface to a p p r o x i m a t e l y 1 f o o t
below ground surface (bgs). S u r f a c e soil s ampl e s are f r e q u e n t l y c o l l e c t e d f rom 0 to 6 inches bgs. The
techniques and p r o t o c o l ' d e s c r i b e d herein may be used to c o l l e c t other sur fac e media, i n c l u d i n g
sediment and s ludge .
2.1 D e f i n i t i o n s
S u r f a c e S o i l - The soil that exist s down from the surface a p p r o x i m a t e l y one f o o t (30 centimeters).
Depending on appl i ca t i on, the soil interval to be sampled will vary.
Grab S a m p l e - A discrete portion or aliquot taken from a s p e c i f i c l o ca t ion at a given point in time.
C o m p o s i t e - Two .or. more sub-samples taken from a s p e c i f i c media and site at a s p e c i f i c point in time.
The sub-samples are c o l l e c t e d and mixed, then a s ingle average sampl e is taken from the mixture.
S p o o n / S c o o p - A small s tainles s steel or T e f l o n ® utensil a p p r o x i m a t e l y 6 inches in l e n g t h with a
stem-like handle.
Trowel - A small s ta inle s s steel or T e f l o n ® shovel a p p r o x i m a t e l y 6 to 8 inches in l eng th with a s l i g h t
( a p p r o x i m a t e l y 140°) curve across. The trowel has a stem-like handle (for hand operat ion). S a m p l e s
are c o l l e c t e d with a spooning action.
2.2 Discussion
S u r f a c e soil samples are c o l l e c t ed to determine the t y p e ( s ) and l e v e l ( s ) of contamination and are o f t e n
important to risk assessment. T h e s e samples may be c o l l e c t e d as part of an inves t igat ive p l a n , site-
s p e c i f i c s a m p l i n g p lan , and/or as a screen for "hot spots," which may require more extensive
sampl ing.

Federal Programs Corporation T e c h n i c a l Standard O p e r a t i n g Procedures
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S e d i m e n t ( s ) and s l u d g e ( s ) that have been exposed by evaporation, stream rerouting, or any other
means are c o l l e c t e d by the same methods as those for sur fa c e s o i l ( s ) . T y p i c a l l y , the top 1 to 2
centimeters (cm) of mater ia l , inc lud ing v ege ta t i on , are c a r e f u l l y removed b e f o r e c o l l e c t i o n of the
sample .
S u r f a c e soil and expo s ed sediment or s l u d g e are c o l l e c t e d using s t a i n l e s s s teel a n d / o r T e f l o n ® - l i n e d
trowel s or scoops.
2.3 A s s o c i a t e d Procedure s

• COM F e d e r a l SOP 1-2, S a m p l e C u s t o d y
• COM F e d e r a l SOP 2-1, P a c k a g i n g and S h i p p i n g of Environmental S a m p l e s
• CDM F e d e r a l SOP 4-1, F i e l d Logbook Content and Control
• CDM F e d e r a l SOP 4-5, Field Equipment Decontaminat ion at N o n - r a d i o a c t i v e S i t e s

3.0 RESPONSIBILITIES
S i t e M a n a g e r - The s i te manager is r e s p o n s i b l e for ensuring that s a m p l i n g e f f o r t s are conducted in
accordance with this procedure and any other S O P s p er ta in ing to s p e c i f i c media s a m p l i n g .
F i e l d T e a m L e a d e r - T h e f i e l d team l eader i s r e s p o n s i b l e f o r ensuring that f i e l d personnel c o l l e c t
sur face soil s a m p l e s in accordance with this and other relevant procedures.

4.0 R E Q U I R E D E Q U I P M E N T
I n s u l a t e d cooler and wa t erproo f s e a l i n g t a p e
Ice bags or "blue ice"
Latex or a p p r o p r i a t e gloves
P l a s t i c z i p - t o p bags
Personal pro t e c t iv e c l o t h i n g and equipment
S t a i n l e s s steel a n d / o r T e f l o n ® - l i n e d s p a t u l a s and pans, trays, or bowls
S t a i n l e s s steel a nd /o r T e f l o n ® - l i n e d t rowe l s or spoons (or equipment as s p e c i f i e d in the site-
s p e c i f i c p l a n s )
P l a s t i c shee t ing
P r o j e c t p l a n s (work p l a n / h e a l t h and s a f e t y p l a n )
A p p r o p r i a t e s a m p l e containers
F i e l d logbook
I n d e l i b l e ink pen a n d / o r marker
S a m p l e cha in-o f- cu s t ody forms
Cus t ody seal s
Decontaminat i on s u p p l i e s

F e d e r a l Programs Corporat ion T e c h n i c a l S t a n d a r d O p e r a t i n g Procedures
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A d d i t i o n a l equipment is discussed in S e c t i o n 5.2.2, VOC F i e l d S a m p l i n g / P r e s e r v a t i o n Method s .

5.0 PROCEDURES
5.1 Prepara t i on
The f o l l o w i n g s t ep s must be f o l l o w e d when prepar ing for s ampl e c o l l e c t i on:

1. Don the a p p r o p r i a t e personal protec t ive c l o th ing as d i c ta t ed by the s i t e - s p e c i f i c h e a l t h and
s a f e t y p lan.

2. Locate s a m p l i n g l o c a t i o n ( s ) in accordance with p r o j e c t documents (e.g., work p l a n ) and
document pertinent informat ion in the a p p r o p r i a t e f i e l d logbook.

3. Processes for v e r i f y i n g d e p t h of s a m p l i n g must be s p e c i f i e d in the s i t e - s p e c i f i c p l a n s .
4. Place clean p l a s t i c sheet ing on a f l a t , level surface near the s a m p l i n g area, if p o s s i b l e , and

p l a c e equipment to be used on the p l a s t i c ; p l a c e the insulated c o o l e r ( s ) on s eparate p l a s t i c
sheeting. Cover all equipment and s u p p l i e s with clean p l a s t i c sheet ing when not in use.

5. A clean, decontaminated trowel, s coop, or spoon wil l be used for each s a m p l e c o l l e c t e d .
Other equipment may be used (e.g., s h ov e l s) if constructed of s ta in l e s s s t ee l .

5.2 C o l l e c t i o n
The f o l l o w i n g general s t ep s must be f o l l o w e d when c o l l e c t i n g surface soil sampl e s :

: . ' ' -~; . ' *1. S u r f a c e soil sample s are normally c o l l e c t e d from the least contaminated to the most-
contaminated areas.

2. Document the sampl ing events, recording the information in the de s ignated f i e l d logbook.
Document any and all deviations from'SOPs in the f i e l d logbook and inc lude rationale for
changes. See CDM F e d e r a l SOP 4-1.

3. C a r e f u l l y remove stones, vegetation, snow, etc. from the ground surface in the immediate
vicinity of the sampling location.

4. Fir s t co l lec t required, sample aliquot for v o l a t i l e analyses as well as any other sampl e s that
would be degraded by aeration. F o l l o w with c o l l e c t i on of sampl e s for other analyses.

5. Decontaminate sampl ing equipment between locat ions . See CDM F e d e r a l SOP 4-5.

Federa l Programs Corporat ion Techni ca l Standard Opera t ing Procedures
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5.2.1 M e t h o d f o r C o l l e c t i n g S a m p l e s f o r V o l a t i l e Organic C o m p o u n d ( V O C ) A n a l y s i s
The requirements for c o l l e c t i n g grab s a m p l e s o f sur fac e soi l for V O C s or other s a m p l e s d egraded by
aeration are as f o l l o w s :

1. VOC s a m p l e s s h a l l be c o l l e c t e d with the least di s turbance p o s s i b l e .
2. VOC s a m p l e s s ha l l be c o l l e c t e d as grab s a m p l e s ; however, the method of c o l l e c t i o n w i l l vary

f rom site to s i t e , based on data qual i ty o b j e c t i v e s and the degree of known or s u sp e c t ed
contamination.

3. C o m p l e t e s a m p l e label by f i l l i n g in the a p p r o p r i a t e i n f o r m a t i o n and securing the labe l to the
container. Cover the s a m p l e labe l with a piece of clear tape .

4. Use a clean s t a i n l e s s s t ee l or T e f l o n ® - l i n e d trowel or spoon (or tube) to c o l l e c t s u f f i c i e n t
material in one grab to fill the s a m p l e containers.

5. W i t h the a id o f a clean s t a i n l e s s steel s p a t u l a , qu i ck ly f i l l the s a m p l e containers d i r e c t l y f r o m
the s a m p l i n g device, removing s tones , t w i g s , grass , etc., f r om the sample . Fil l the containers
as f u l l and compact as p o s s i b l e to minimize h ead spac e .

6. I m m e d i a t e l y secure the T e f l o n ® - l i n e d c a p ( s ) on the sampl e conta iner(s).
7. W i p e the containers with a clean K i m w i p e or p a p e r towel to remove any residual soil f r o m the

exterior of the container.
8. P l a c e the containers in indiv idual z i p - t o p p l a s t i c b a g ( s ) and seal the b a g ( s ) .
9. Pack all s a m p l e s as required. I n c l u d e p r o p e r l y c o m p l e t e d documentat ion, and a f f i x s igned and

dated cus tody seals to the cooler l i d .
N O T E : A trip blank should be inc luded with s a m p l e coolers containing VOC sample s . QA sampl e
requirements vary f r om p r o j e c t to p r o j e c t . Consu l t the p r o j e c t - s p e c i f i c work p l a n for requirements.
5.2.2 F i e l d S a m p l i n g / P r e s e r v a t i o n M e t h o d s
The f o l l o w i n g four sect ions contain SW 846 methods for s a m p l i n g and f i e l d preservation. T h e s e
methods include EN CORE™ S a m p l e r Method for low-leve l d e t e c t i o n l i m i t s , EN CORE™ S a m p l e r
Method for high l e v e l / d e t e c t i o n l i m i t s / s c r e e n i n g , acid preservation, and methanol preservation. T h e s e
methods are very d e t a i l e d and contain equipment requirements at the beginning of each section.
N O T E : Some variations f rom these methods may be required d e p e n d i n g on the contracted analyt i ca l
laboratory, such as s a m p l e volume.
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5.2.2.1 EN CORE™ S A M P L E R C O L L E C T I O N FOR LOW L E V E L ANALYSES (>1 UG/KG)
EN CORE™ S a m p l i n g Equ ipment Requirements
The f o l l o w i n g equipment i s required for low-level analysi s:

• Three 5-g sampler s
N O T E : The sample volume requirements are general requirements. Actua l s ampl e volumes, sizes,
and quantities may vary depend ing on cl ient or laboratory requirements.

• One 4-ounce widemouth g l a s s jar or a p p l i c a b l e container for moisture analy s i s
• One T - h a n d l e
• Paper towel s

EN CORE™ S a m p l i n g S t e p s f or Low Level A n a l y s i s
1. Remove sampler and cap f r om package and at tach T - h a n d l e to s a m p l e r body.
2. Quickly push the sampler into a f r e s h l y exposed sur fac e of soil until the O-ring is v i s i b l e

within the hole on the side of the T - h a n d l e . If the O-ring is not v i s ib l e within this window,
then the sampler is not f u l l .

3. Extract the sampler and wipe the sampler head with a paper towel so that the cap can be
t i g h t l y at tached.

4. Push cap on with a twis t ing motion to secure to the sampl er body.
5. Rotate the sampler stem counterclockwise until stem locks in p l a c e to retain s a m p l e within the

sampler body.
6. Fill out sample label and attach to sampler.
7. Repeat procedure for the other two samplers.
8. C o l l e c t moisture sample in 4-ounce widemouth jar using a clean s ta inle s s s teel spoon or

trowel. ' • .
9. Store samplers at 4° Ce l s iu s . S a m p l e s must be sh ipped and delivered to the analyt ical

laboratory for extraction within 48 hours.
N O T E : V e r i f y state requirements f or e x t r a c t i o n / h o l d i n g times.

C D I w l F e d e r a l Programs Corporation T e c h n i c a l S t a n d a r d Opera t ing Procedures
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5.2.2.2 A C I D P R E S E R V A T I O N S A M P L I N G F O R L O W L E V E L A N A L Y S E S ( < 1 U G / K G )
A c i d Pres ervat ion S a m p l i n g E q u i p m e n t Requirement s
The f o l l o w i n g equipment and s u p p l i e s are required if f i e l d acid pre s ervat ion is required:

One 40mL VOA vial with acid pre servat ion (for f i e l d t e s t i n g of soil pH)
Two pre-weighed 40mL VOA via l s with acid pre s ervat ive and stir bar (for lab a n a l y s i s )
Two pre-weighed 40mL VOA v i a l s with water and stir bar (in case s a m p l e s cannot be pre-
p r e s e r v e d )
One pre-weighed jar that contains methanol or a pre-weighed empty jar accompanied with a
pre-weighed vial that contains methanol ( f o r screening sampl e a n d / o r high level a n a l y s i s )
One 4-oz widemouth g l a s s jar or a p p l i c a b l e container for moisture analys i s
One 2-oz jar with acid preservative (in case a d d i t i o n a l acid is needed due to high soil pH)
O n e a p p r o p r i a t e l y sized s coop c a p a b l e o f d e l i v e r i n g I g o f s o l i d sodium b i s u l f a t e
pH p a p e r
W e i g h i n g s cale c a p a b l e o f reading t o 0 .0 Ig
Set of balance we ight s used in d a i l y balance c a l i b r a t i o n
G l o v e s f or working with pre-weighed s a m p l e v ia l s
Paper t owe l s
S o d i u m b i s u l f a t e acid ( N a H S 0 4 )
A c u t o f f p l a s t i c syringe or other coring device c a p a b l e o f c o l l e c t i n g s u f f i c i e n t s a m p l e volume
( 5 g )

T e s t i n g E f f e r v e s c i n g C a p a c i t y o f S o i l s
S o i l s must be t e s t ed with acid to determine the amount of e f f e r v e s c i n g that w i l l occur when preserved
with acid. E f f e r v e s c i n g w i l l drive off V O C s as well as create a high pressure in a sealed vial that
could resul t in the e x p l o s i o n of the s a m p l e container. The f o l l o w i n g s t e p s prov ide in f ormat i on on the
e f f e r v e s c i n g c a p a c i t y o f the soi l .

1. P l a c e a p p r o x i m a t e l y 5g of soil into a vial that contains acid pre s ervat ive and no stir bar.
2. Do not cap th i s vial as it may EXPLODE upon interaction with the so i l .
3. Observe the sampl e for gas f o rmat i on (due to carbonates in the s o i l ) .
4. If vigorous or sus tained gas emissions are observed, then acid preservation is not a c c e p t a b l e to

preserve the sampl e .
• In this case the s a m p l e s need to be c o l l e c t e d in the VOA via l s with only water and a

stir bar. The vial s with acid preservative CANNOT be used.

C D I w l F e d e r a l Programs Corporat ion T e c h n i c a l S t a n d a r d Opera t ing Procedures
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5. If a small amount or no gas format ion occurs, then acid preservation is a c c e p t a b l e to preserve
the sample. K e e p this t e s t ing vial for use in the b u f f e r i n g test d e t a i l e d below.

• In this case the sample s need to be c o l l e c t e d in the VOA vial s with the acid
preservative and a stir bar.

T e s t i n g B u f f e r i n g C a p a c i t y o f S o i l s
The so i l s must be tested to determine the quantity of acid that is required to achieve a pH reading of
< 2 standard units (STUs). The f o l l o w i n g s t ep s wil l assist in determining this quantity.

1. If acid preservation is a c c ep tab l e for s a m p l i n g s o i l s , then the s a m p l e vial that was used to test
the e f f e r v e s c i n g capaci ty of the s o i l s can be used to test the b u f f e r i n g capac i ty .

2. Cap the vial that contains 5g of s o i l , acid preservative, and no stir bar f rom S t e p 1 in the
e f f e r v e s c i n g test.

3. S h a k e the vial g en t ly to homogenize the contents.
4. Open the vial and check the pH of the acid s o lu t i on with pH paper .

• If the pH paper reads below 2, then the s a m p l i n g can be done in the two pre-weighed
40mL VOA vials with the acid preservative and stir bar. S i n c e the pH was below 2, it is
not necessary to add add i t i ona l acid to the vials.

• If the pH paper reads above 2, then a d d i t i o n a l acid needs to be added to the s a m p l e vial.
5. Use the jar with the so l id sodium b i s u l f a t e acid and add another Ig of aeid to the sampl e .
6. Cap the vial and shake thoroughly again.
7. Repeat S t e p 4.

• If the pH paper reads below 2, then the s ampl ing can be done in the two pre-weighed
40mL VOA vials with the acid preservative and stir bar and one extra gram of acid.

• Make a note of the extra gram of acid needed so the same amount of acid can be added to
the vials the lab.wil i analyze.

• If the pH paper reads above 2, repeat S t e p s 5 through 7 until the sample pH <2 STUs.
Now that the soil chemistry has been determined, the actual s ampl ing can occur. The procedure s tated
below assumes the correct vials are used based on the guidance d i s cu s s ed .

Federa l Programs Corporation T e c h n i c a l Standard Opera t ing Procedures
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S a m p l e Preservation S t e p s
1. Wear g love s during all h a n d l i n g of pre-weighed vial s .
2. Add more acid if necessary (based on the b u f f e r i n g capac i ty t e s t i n g di s cus s ed in the previous

sect ion).
3. Qui ck ly c o l l e c t a 5g s ampl e using a cut off p l a s t i c syringe or other coring device de s igned to

d e l i v e r 5g of soil f rom a f r e s h l y exposed sur fac e of so i l .
4. C a r e f u l l y wipe exterior of s a m p l e c o l l e c t i o n device with a c l ean p a p e r towe l .
5. Qui ck ly t r a n s f e r the s a m p l e to the a p p r o p r i a t e VOA vial , use caution when ex t rud ing the

s a m p l e to prevent s p l a s h i n g of the acid in the vial.
6. Remove any soil f r o m the threads of the s a m p l e vial us ing a clean p a p e r towel .
7. Cap vial and weigh the jar to the nearest O . O l g .
8. Record exact weight on s a m p l e l a b e l .
9. Repeat s a m p l i n g procedure for the d u p l i c a t e VOA vial.
10. W e i g h the vial containing methanol pre s ervat ive in it to the nearest O . O l g . If the weight of the

vial with methanol varies by more than O . O l g f r om the original weight recorded on the v ia l ,
discard the vial. If the weight is within tolerance, it can be used for soil preservation below.

11. T a k e the emp ty jar or the jar that contains the methanol preservative.
12. Quickly c o l l e c t a 25g or 5g s a m p l e using a cut off p l a s t i c syringe or other coring device

de s igned to d e l i v e r 25g or 5g of soil f r o m a f r e s h l y expo s ed sur face of so i l . The 25g or 5g size
is d e p e n d e n t on who is do ing the s a m p l i n g and requirements s p e c i f i e d by the ana ly t i ca l
laboratory.

13. C a r e f u l l y wipe the exterior of the c o l l e c t i o n device with a clean p a p e r towel .
14. Quickly t r a n s f e r the soil to an empty jar or a j a r that contains methanol. If ex truding into a j a r

that contains methanol , be care fu l not to s p l a s h the methanol ou t s ide of the vial.
15. If the jar used to c o l l e c t the soil p l u g was empty b e f o r e the soil was a d d e d , immed ia t e ly

preserve with the methanol p r o v i d e d , using only one vial of methanol preservative per s a m p l e
jar .

F e d e r a l Programs C o r p o r a t i o n T e c h n i c a l S t a n d a r d O p e r a t i n g Procedures
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16. Remove any soil from the threads of the s a m p l e vial using a clean p a p e r towel and cap the jar.
17. W e i g h the jar with sampl e to the nearest 0.0 Ig and record the weight on the s a m p l e labe l .
18. C o l l e c t dry weight sample using a clean s ta in l e s s steel spoon or trowel.
19. Stor e sampl e s at 4° Cel s iu s .
20. S h i p sample containers to the analyt ical laboratory with p l e n t y of ice in accordance with

Department o f Transpor ta t i on ( D O T ) regulat ions ( C O R R O S I V E . F L A M M A B L E L I Q U I D .
P O I S O N ) .

5.2.2.3 E N CORE™ S A M P L E R C O L L E C T I O N F O R H I G H L E V E L A N A L Y S E S (^200
U G / K G )
EN CORE™ S a m p l i n g E q u i p m e n t Requirements
The f o l l o w i n g equipment is required for high-level analysis.

• One 25-g sampler or one 5-g sampler
N O T E : The volume requirements s p e c i f i e d are general requirements. Actual s ampl e volumes,
container sizes, and quantities may vary d e p e n d i n g on client or laboratory requirements.

• One 4-oz widemouth g la s s jar of a p p l i c a b l e container s p e c i f i e d for moisture analys i s
• One T - h a n d l e
• Paper towel s

EN CORE™ S a m p l i n g S t e p s f o r H i g h Level A n a l y s i s
1. Remove sample and cap from package and attach T - h a n d l e to sampler body.
2. Quickly push the sampler into f r e s h l y exposed surface of soil until the O-ring is v i s i b l e within

the ho l e /w indow on the side of the T-hand l e . If the O-ring is not v i s i b l e within the
window/hole , then the sampler is not f u l l . .

3. Use a clean paper towel to quickly wipe the sampler head so that the cap can be t i g h t l y
attached.

4. Push cap on with a twis t ing motion to secure to the sampler body.
5. Fill out sample label and attach to sampler.

Federal Programs Corporation T e c h n i c a l Standard Opera t ing Procedures
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6. Rotate sampl er stem counterclockwise until the s t emlock s in p l a c e to retain the s a m p l e within
the s a m p l e r body.

7. C o l l e c t moisture s a m p l e in 4-oz widemouth g l a s s jar or d e s i g n a t e d container using a clean
s t a in l e s s s teel spoon or trowel.

8. S t o r e sampler s at 4° C e l s i u s . S a m p l e s must be s h i p p e d and de l iv er ed to the ana ly t i ca l
laboratory for extraction within 48 hours.

N O T E : V e r i f y s tate requirements f o r e x t r a c t i o n / h o l d i n g times.
5.2.2.4 M E T H A N O L P R E S E R V A T I O N S A M P L I N G F O R H I G H L E V E L A N A L Y S E S (>200
U G / K G )
M e t h a n o l Pre s erva t i on S a m p l i n g E q u i p m e n t Requirement s

One pre-weighed jar that contains methanol or a pre-weighed empty jar accompanied with
a pre-weighed vial that contains methanol ( l a b o r a t o r y grade)
One dry weight cup
W e i g h i n g balance that ac curat e ly weighs t o 0 .0 Ig
Set of balance weights used in d a i l y ba lance c a l i b r a t i o n
L a t e x g love s
P a p e r t o w e l s
C u t o f f p l a s t i c syringe or other coring device to d e l i v e r 5g or 25g of soil

S a m p l i n g Preservat ion S t e p s
1. Wear g love s during all h a n d l i n g of pre-weighed vials.
2. W e i g h the vial conta ining methanol preservative in it to the nearest O . O l g . If the weight of the

vial with methanol varies by more than O . O l g f rom the original weight recorded on the v ia l ,
discard the vial. If the weight is within to l erance , it can be used for soil pre s ervat ion/
c o l l e c t i o n below.

3. T a k e the empty jar or the jar that contains the methanol preservative.
4. Quick ly c o l l e c t a 25g or 5g s a m p l e using a cut off p l a s t i c syringe or other coring device

des igned to d e l i v e r 25g or 5g of soil f r om a f r e s h l y expo s ed sur fac e of soi l .
5. C a r e f u l l y wipe the exterior of the c o l l e c t i o n device with a clean p a p e r towel.
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6. Quickly t rans f e r the soil to an empty jar or a jar that contains methanol. If e x t rud ing into a jar
that contains methanol, be care fu l not to s p l a s h the methanol outs ide of the vial. Again, the
type of jar used is dependent on who is do ing the laboratory analys i s .

7. If the jar used to c o l l e c t the soil p l u g was empty b e f or e the soil was a d d e d , immed ia t e ly
preserve with the methanol prov id ed , using only one vial of methanol preservative per s a m p l e
jar.

8. Remove any soil from the exterior of the vial using a clean paper towel and cap the sampl e jar.
9. W e i g h the jar with the soil in it to the nearest 0.0 Ig and record the weight on the s a m p l e l ab e l .
10. C o l l e c t dry weight s ampl e using a clean s ta in l e s s steel spoon or trowel.
11. Stor e sample s at 4° Ce l s iu s .
12. S h i p sample containers with p l e n t y of ice to the analyt i ca l laboratory in accordance with DOT

regulat ions ( C O R R O S I V E . F L A M M A B L E L I Q U I D . P O I S O N ) .
5.2.3 Method for C o l l e c t i n g S a m p l e s for N o n v o l a t i l e Organic or I n o r g a n i c Compound
A n a l y s i s
The requirements f or c o l l e c t i n g sampl e s o f ' sur fac e soil f or n o n v o l a t i l e organic or inorganic analyse s
are as f o l l o w s : .

1. Label each sample container with the a p p r o p r i a t e information. Secure the label by covering it
with a piece of clear tape.

2. Use1 a decontaminated stainless steel or T e f l o n ® - l i n e d trowel or spoon to obtain s u f f i c i e n t
sample from the required interval and sub-sampling po in t s , if necessary, to fill the s p e c i f i e d

. sample containers.
3. Empty the contents of each fill of the s ampl ing device d i r e c t l y into a clean s ta inle s s steel or

T e f l o n ® - l i n e d tray or bowl.
4. . Homogenize the sample by mixing with a spoon, s p a t u l a , or trowel.

. ' ^

. 5. Use the spoon, s p a t u l a , or trowel to dis tribute the uniform mixture into the labe l ed s a m p l e
containers. Fill organic sample containers f i r s t , then inorganics.

6. Secure the appropria t e cap on each container immediately a f t e r f i l l i n g it. |
7. W i p e the sample containers with a clean K i m w i p e or p a p e r towel to remove any residual soi l .
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8. P l a c e s ampl e containers in individual z i p - t o p p l a s t i c bags and seal the bags.
9. Pack all s a m p l e s as required. I n c l u d e p r o p e r l y c o m p l e t e d documenta t ion, and a f f i x c u s t ody

s ea l s to the cooler l i d .
10. Decontaminate s a m p l i n g equipment according to CDM F e d e r a l SOP 4-5.

6 . 0 R E S T R I C T I O N S / L I M I T A T I O N S
When grab s a m p l i n g for VOC a n a l y s i s or for analys i s of any other c o m p o u n d ( s ) that may be degraded
by aeration, it is necessary to minimize s ampl e di s turbance and, hence, analyze lo s s . The
repre s en ta t iv ene s s of th i s s a m p l e i s d i f f i c u l t to determine because the c o l l e c t e d s a m p l e r epr e s en t s a
s i n g l e p o i n t , is not homogenized, and has been di s turbed .

7.0 R E F E R E N C E S
U . S . Department of Energy, H a z a r d o u s W a s t e Remedial A c t i o n s Program, Quality Control
Requirements For Field Methods, D O E / H W P - 6 9 / R 1 , July 1990 or current revision.
U . S . Department of Energy, H a z a r d o u s W a s t e Remedial A c t i o n s Program, Standard Operating
Procedures For Site Characterizations, D O E / H W P - 1 0 0 / R 2 , S e p t e m b e r 1996 or current revision.
U . S . Environmental Prot e c t i on A g e n c y , A Compendium of Superfund Field Operations Methods,
E P A / 5 4 0 / P - 8 7 / 0 0 1 , December 1987 or current revision.
U . S . Environmental P r o t e c t i o n A g e n c y , Test Methods for Evaluating Solid Waste, P h y s i c a l / C h e m i c a l
M e t h o d s ( S W - 8 4 6 ) , T h i r d E d i t i o n , N o v e m b e r 1986, ( a s amended b y U p d a t e I I I , J u n e 1997). M e t h o d
5035: C l o s e d - S y s t e m Purge-and-Trap and Extract ion for V o l a t i l e Organics in S o i l and W a s t e
S a m p l e s .
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All soil sample s will be c o l l e c t ed in accordance with CDM F e d e r a l Technical SOP 1-3
S u r f a c e Soil S a m p l i n g and SOP 1-4 S u b s u r f a c e Soil S a m p l i n g ( A p p e n d i x B), with
modifications. The f o l l o w i n g modi f i cat ions to SOP 1-3 and SOP 1-4 have been reviewed
and a p p r o v e d .
Sect ion 2.2, Discussion - S a m p l e d e p t h for surface soil will generally be 0 to 2 inches
f r o m the current ground surface. However, if a sample is required f rom an area with
highly compacted soil (i.e., parking lot, railroad r ight-o f-way), the d e p t h f r o m 0 to 1
inches will be acceptable assuming a s u f f i c i e n t amount of soil can be obtained.
S u b s u r f a c e soil sample s using direct-push techniques (DPT) down to 4-ft will also be
required. Compos i t e sample s will be composed of nearly equal portions of soil f r o m
f i v e randomly discrete locations within a horizontal radius of the grid or transect unit
including the grid midpoint. The actual composi te sample for PLM analysis will be
prepared at the CDM laboratory in Denver as an aliquot of the processed (i.e., dried and
homogenized) volume of soil. If vermiculite is observed in the f i e l d , it will be included
as at least one discrete biased port ion of the sample. General ly , grid a n d / o r segment
size will be composed of 100- to 50-ft centers.
Section 4.0, Required Equipment - Neither ice bags nor blue ice will be used. Powder-
f r e e nitrile gloves will be used for sample col lec t ion. No pans, trays, or bowls are
necessary, since samples will be p la c ed d ir e c t ly into z i p p e r - t o p bags. Since the sampl ing
is for asbestos, rather than metals or organic compounds, the use of s tainles s steel or
T e f l o n - l i n e d sampl ing instruments is determined not to be necessary. The sampl er may
be a garden bulb p lant er , trowel, direct-push (geoprob e) , or other similar sampl ing
device. A list of equipment that may be used for sampl ing is included in T a b l e 4-1.
Sect ion 5.2.3, Method for C o l l e c t i n g S a m p l e s for N o n v o l a t i l e Organic or Inorganic
Compound Analys i s - One-gallon z i p p e r - t o p bags will be used as sample containers.
The one-gallon bags will be f i l l e d a p p r o x i m a t e l y hal f f u l l . S a m p l i n g information will be
written d ire c t ly on the bags using a permanent marker. S a m p l i n g instruments do not
need to be constructed of s tainless steel or T e f l o n lined. T r a y s and bowls will not be
used, as sample s will be p la c ed d ir e c t ly into z i p p e r - t o p bags. Drying and
homogenization will be p e r f o r m e d in the CDM laboratory in Denver. All sample s will
be double bagged for shipment.
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Technica l
A p p r o v e d

S i g n a t u r e / D a t e

1.0 O B J E C T I V E
The o b j e c t i v e of this standard operat ing procedure ( S O P ) is to d e f i n e the techniques and requirements for
c o l l e c t i n g soil sample s from the unconso l idated zone. Technique s include use of hand augers, S h e l b y
tubes, continuous core sampler s , and s p l i t - s p o o n sampler s .

2.0 B A C K G R O U N D
2.1 D e f i n i t i o n s
Unconso l ida t ed Zone - The layer of soil above bedrock that exi s t s in a r e l a t i v e l y loose state.
Hand Auger - A s ta inle s s steel cylinder (bucke t) a p p r o x i m a t e l y 3 to 4 inches in diameter and 1 f o o t in
l ength, open at both ends with the bottom edge de s igned to twist into the soil and cut out a soil core. The
bucket c o l l e c t s the soil sample. The auger has a T - s h a p e d handle ( f o r hand opera t i on) attached to the top
of the bucket by ex t endabl e s tainless steel rod(s).
S h e l b v Tube - A cylindrical s ampl ing device, g enera l ly made of s t e e l , which is driven into the sub surface
soil through the hol low-s tem auger. The tube, once retrieved, may be c a p p e d and the undisturbed soil
sample extruded in the laboratory prior to analysis.
S p l i t - S p o o n - A cylindrical sampl ing device, general ly made of carbon s t e e l , which f i t s into a ho l l ow stem
auger. The spoon is hinged lengthwise , which a l lows the sample to be retrieved by opening ( " s p l i t t i n g " )
the spoon.
Subsur fa c e S o i l - The soil which exists deeper than approx imat e ly 1 f o o t (30 centimeters) from the
surface but above bedrock or any other consol idated material.
Grab S a m p l e - A discrete portion or aliquot taken from a s p e c i f i c locat ion at a given point in time.
Liner - A cyl indrical sampl ing device, general ly made of brass, s ta inle s s s t e e l , or T e f l o n ® that is p l a c e d
inside a s p l i t - s p o o n or hand auger bucket to co l l e c t undisturbed samples .
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C o m p o s i t e S a m p l e - Two or more sub-sample s taken f r o m a s p e c i f i c media and s i t e at a s p e c i f i c point in
time. The sub- sample s are c o l l e c t e d and mixed, then a s ingle average sample is taken f r om the mixture.
A u g e r F l i g h t - A steel sec t ion l e n g t h at tached to an auger to extend the auger as coring d e p t h increases.
2.2 Discus s ion
S h a l l o w sub sur fac e soil s a m p l e s (to d e p t h s between 6 inches and 10 f e e t ) may be c o l l e c t e d using hand
augers. However , soil s a m p l e s c o l l e c t e d with a hand auger are commonly of poorer q u a l i t y than those
c o l l e c t e d by s p l i t - s p o o n or S h e l b y tube s a m p l e r s since the soil s a m p l e is d i s turbed in the augering
proces s . S p l i t - s p o o n and S h e l b y tube liners may be used to prevent los s of v o l a t i l e organic compounds
( V O C s ) . The size and construct ion material of s a m p l i n g device s should be s e l e c t e d based on p r o j e c t and
a n a l y t i c a l o b j e c t i v e s and d e f i n e d in s i t e - s p e c i f i c p lan s .
2.3 A s s o c i a t e d Proc edure s

• COM F e d e r a l SOP 1 -2, S a m p l e C u s t o d y
• CDM F e d e r a l SOP 2-1, P a c k a g i n g and S h i p p i n g of Environmental S a m p l e s
• CDM F e d e r a l SOP 3-5, L i t h o l o g i c L o g g i n g
• CDM F e d e r a l SOP 4-1, F i e l d L o g b o o k Cont en t and Control
• CDM F e d e r a l SOP 4-5, F i e l d Equipment Decontaminat ion at N o n r a d i o a c t i v e S i t e s

3.0 RESPONSIBILITIES
S i t e Manager - The si te manager is r e s p o n s i b l e for ensuring that f i e l d personnel are trained in the use of
thi s procedure and the required equipment , and for ensuring that sub sur fac e soil s a m p l e s are c o l l e c t e d in
accordance with this procedure and any other S O P s per ta ining to s p e c i f i c media sampl ing.
F i e l d T e a m L e a d e r - The f i e l d team l eader i s r e s p o n s i b l e f or ensuring that f i e l d personnel c o l l e c t
sub sur face soil s a m p l e s in accordance with this SOP and other relevant procedures.

4.0 R E Q U I R E D E Q U I P M E N T
4.1 General

• S i t e - s p e c i f i c p l a n s
• F i e l d logbook
• I n d e l i b l e b la ck ink pens and markers
• L a b e l s and a p p r o p r i a t e f o r m s / d o c u m e n t a t i o n for sample shipment
• Clear , wa t erproo f tape
• A p p r o p r i a t e s a m p l e containers
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• I n s u l a t e d c oo l e r(s) and waterproof s ea l ing tape
• Ice bags or "blue ice"
• . Latex or a p p r o p r i a t e gloves
• P l a s t i c z i p - t o p bags
• Personal pro t e c t ive c l o th ing and equipment
• S t a i n l e s s steel and/or T e f l o n ® - l i n e d s p a t u l a s and pahs, trays, or bowls
• P l a s t i c sheeting

A d d i t i o n a l equipment is discussed in S e c t i o n 5.2.2 VOC F i e l d S a m p l i n g / P r e s e r v a t i o n Method s .
4.2 Manual ( H a n d ) A u g e r i n g

• T - h a n d l e
• Hand auger: f l i g h t e d - , bucket-, or tube-type auger as required by the s i t e - s p e c i f i c p l a n s
• Extension rods
• Wrench(es), p l i e r s

4.3 S p l i t - S p o o n and S h e l b y T u b e S a m p l i n g
• Drill rig e q u i p p ' e d with a 140-lb drop hammer and s u f f i c i e n t hol low-s tem augers to dri l l to the

d e p t h s required by the s i t e - s p e c i f i c p lans .
• S u f f i c i e n t numbers of s p l i t - s p o o n or S h e l b y tube samplers so that at least one is always

decontaminated and avai lable for sampl ing. Three s p l i t - s p o o n or S h e l b y tube samplers are
genera l ly the minimum necessary. ( S h e l b y tubes are u sua l ly used only once.)

• S p l i t - s p o o n liners (as a p p r o p r i a t e ) .
• Wrench(es), hammer.

5.0 PROCEDURES
5.1 Preparat ion

1. Don the appropr ia t e personal pro t e c t ive c lo thing as d i c ta t ed by the s i t e - s p e c i f i c heal th and s a f e t y
plan:

2. Locate sampling l o ca t i on(s) in accordance with p r o j e c t documents (e.g., work p l a n ) and document
pertinent information in the appropr ia t e f i e l d logbook. When p o s s i b l e , reference locations back to
existing site f eatures such as bu i ld ing s , roads, intersections, etc..

3. Processes for v er i fy ing d e p t h of sampling must be s p e c i f i e d in the s i t e - s p e c i f i c p lans .
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4. C l e a r away vege ta t ion and debris f rom the surface at the boring locat ion.
5. Prepare an area next to the sample c o l l e c t i o n l o ca t i on for l a y i n g out cu t t ing s by p l a c i n g p l a s t i c

shee t ing on the ground to cover the immediate area surrounding the borehole.
6. Set up a decontaminat ion line, if decontamination is required in accordance with COM F e d e r a l

SOP 4-5.
5.2 C o l l e c t i o n
The f o l l o w i n g general s t e p s must be f o l l o w e d when c o l l e c t i n g al l sub sur fac e soil sample s:

1. VOC s a m p l e s or s a m p l e s d egraded by aeration sha l l be c o l l e c t e d f i r s t and with the l eas t
dis turbance p o s s i b l e . T h e s e s a m p l e s shall be c o l l e c t e d as grab sampl e s .

2. S a m p l i n g i n f o r m a t i o n shall be recorded in the f i e l d l ogbook and on any associated forms.
Describe l i t h o l o g y , according to CDM F e d e r a l SOP 3-5, in the f i e l d l o g b o o k or on the l i t h o l o g i c
log form.

3. S p e c i f i c s a m p l i n g devices to be used shal l be i d e n t i f i e d in the s i t e - s p e c i f i c p l a n s and recorded in
t h e f i e l d logbook.

4. Care must be taken to prevent cros s-contaminat ion and m i s i d e n t i f i c a t i o n of sample s .
5. Processes for v e r i f y i n g d e p t h of s a m p l i n g must be s p e c i f i e d in the s i t e - s p e c i f i c p lan s .
6. S a m p l e b o t t l e s for VOC a n a l y s i s should be f i l l e d c o m p l e t e l y to minimize headspace .

5 .2 .1 Manual ( H a n d ) A u g e r i n g
The f o l l o w i n g s t ep s must be f o l l o w e d when c o l l e c t i n g hand-augered s a m p l e s :

1. Auger to the d e p t h required for s a m p l i n g . Plac e cu t t ing s on p l a s t i c s h e e t ing or as s p e c i f i e d in the
s i t e - s p e c i f i c p l a n s . If p o s s i b l e , lay out the cu t t ing s in s t r a t i g r a p h i c order.

2. Throughou t the augering, make d e t a i l e d notes concerning the g e o l og i c f ea tur e s of the soil or
sediments in the f i e l d logbook.

3. Cease augering when the top of the s p e c i f i e d s a m p l i n g d e p t h has been reached. If required,
remove the auger f r om the hole and decontaminate the auger or use a f r e s h auger. T h e n obtain the
sample .

4. C o l l e c t a grab s a m p l e for VOC analyse s (or sample s that may be degraded by aerat ion)
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immediate ly and p l a c e in sample container. S a m p l e b o t t l e s should be f i l l e d c o m p l e t e l y to
minimize headspace.

5. Label the sample container with the a p p r o p r i a t e information. Secure the label by covering it with
a p i e c e o f clear tape.

6. Remaining sample should be homogenized for other analyses prior to p l a c i n g sampl e s in the
a p p r o p r i a t e containers. Label containers as required.

7. W i p e containers with a clean K i m w i p e or p a p e r towel to remove residual soil from the exterior of
the container(s).

8. Place the containers in z i p - t o p p l a s t i c bags and seal the bags. Pack s a m p l e s in a cooler with ice.
9. Proceed with further sampl ing , as required by the s i t e - s p e c i f i c p lan s .
10. When all sampl ing is c o m p l e t e , d i s p o s e of cut t ings , p l a s t i c sh e e t ing, etc., as s p e c i f i e d in the site-

s p e c i f i c p lans .
11. C o m p l e t e the f i e l d logbook entry and other a p p r o p r i a t e f o rms , being sure to record all relevant

informat ion b e f o r e leaving the site.
12. Proper ly package all sampl e s for shipment and c o m p l e t e all necessary sampl e shipment

documentation. Remand custody of s a m p l e s to the a p p r o p r i a t e personnel. See CDM F e d e r a l
S O P s 1-2 and 2-1 or s i t e - s p e c i f i c plans.

5.2.2 F i e l d S a m p l i n g / P r e s e r v a t i o n M e t h o d s
The f o l l o w i n g four sections contain SW 846 Methods for sampl ing and f i e l d preservation. These methods
include ENCORE ™ S a m p l e r Method for low-level detec t ion l imi t s , ENCORE ™ S a m p l e r Method for
high-level l imi t s / s c r e en ing , acid preservation, and methanol preservation. T h e s e methods may be used if
required by the EPA Region, c l i ent , or governing sampl e plan. The s e methods are very d e t a i l e d and
contain equipment requirements at the beginning of each section.
N o t e : Some variations from these methods may be required d e p e n d i n g on the contracted analyt ical
laboratory, such as sample volume.
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5.2.2.1 EN CORE™ S A M P L E R C O L L E C T I O N FOR LOW L E V E L ANALYSES (>1 UG/KG)
EN CORE™ S a m p l i n g E q u i p m e n t Requirements
The f o l l o w i n g equipment i s required for low level ana ly s i s :

• Thre e 5g s a m p l e r s
N O T E : The s a m p l e volume requirements s p e c i f i e d are general requirements. Actua l s a m p l e volume
a n d / o r container s izes, may vary d e p e n d i n g on c l i en t or laboratory requirements.

• One dry weight cup
• One T - h a n d l e
• Paper t owe l s

E N CORE™ S a m p l i n g S t e p s f o r L o w Level A n a l y s i s
1. Remove sampl er and cap f r om p a c k a g e and at tach T - h a n d l e to sampl er body.
2. Quickly push the s a m p l e r into a f r e s h l y e xpo s ed sur fa c e of soil until the s a m p l e r is f u l l .
3. Extract s a m p l e r and wipe the s ampl e r head with a p a p e r towel so that the cap can be t i g h t l y

a t ta ched .
4. Push cap on with a t w i s t i n g motion to secure.
5. Fill out s a m p l e label and at tach to sampler .
6. Repeat procedure for the other two sampler s .
7. C o l l e c t dry weight sample (60 ml).
8 . S t o r e sampler s a t 4 degrees ( ° ) C e l s i u s .

S h i p sample containers with p l e n t y of ice to the laboratory within 40 hours of c o l l e c t i o n .
N O T E : V e r i f y s tate requirements f o r e x t r a c t i o n / h o l d i n g times.
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5.2.2.2 A C I D P R E S E R V A T I O N S A M P L I N G F O R L O W L E V E L A N A L Y S E S ( > 1 U G / K G )
Acid Preservation S a m p l i n g Equipment Requirements
The f o l l o w i n g equipment and s u p p l i e s are required if f i e l d preservation is required:

• One 40mL VOA'vial with acid preservat ion (for f i e l d t e s t ing o f soil pH). Two pre-weighed
40mL VOA via l s with acid preservative and stir bar (for lab analys i s) .

• Two pre-weighed 40mL VOA vial s with water and stir bar (in case sampl e e f f e r v e s c e s ) .
• One pre-weighed jar that contains methanol or a pre-weighed empty jar accompanied with a

pre-weighed vial that contains methanol (for screening sampl e and/or high level ana ly s i s) .
• One dry weight cup.
• One 2oz jar with acid preservative (in case add i t i ona l acid is needed due to high soil pH).
• One scoop capab l e to del iver about Ig of sol id sodium b i s u l f a t e .
• pH paper .
• W e i g h i n g balance that weighs to 0 . 0 I g (with an accuracy +0.1 g).
• Set of balance weights used in d a i l y balance cal ibrat ion.
• G l o v e s for working with pre-weighed sample vial s .
• Paper towels.
• S o d i u m b i s u l f a t e acid (NaHS04) acid.
• A c u t o f f p l a s t i c syringe or other coring device to de l iver 5g or 25g of soi l .

\

T e s t i n g E f f e r v e s c i n g C a p a c i t y o f S o i l s
S o i l s must be tes ted with acid to determine the amount of e f f e r v e s c i n g that wi l l occur when preserved
with acid. E f f e r v e s c i n g will drive off VOCs as well as create a very high pressure in a sealed vial which
could e x p l o d e . The f o l l o w i n g s t ep s will provide in format ion on the e f f e r v e s c i n g c a p a c i t y of the soil .

1. Place approx imate ly 5g of soil into a vial that contains acid preservative and no stir bar.
2. Do not cap this vial as it may EXPLODE upon interaction with the soil.
3. Observe the sample for gas evolution (due to carbonates in the s o i l) .
4. If vigorous or sustained gas evolution occurs, then acid preservation is not a c c ep tab l e to preserve

the sample.
• In. this case the sample s need to be c o l l e c t e d in the VOA vials with only water and a stir bar.

The vials with acid preservative CANNOT be used.
5: If a small amount or no gas evolution occurs, then acid preservation is a c c ep tab l e to preserve the

sample. K e e p this tes t ing vial for use in the b u f f e r i n g test d e ta i l ed below.
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• In this case the s a m p l e s need to be c o l l e c t e d in the VOA via l s with the acid pre servat ive and a
stir bar.

T e s t i n g B u f f e r i n g C a p a c i t y o f S o i l s
The s o i l s must be t e s t ed to determine the quant i ty of acid that is required to reach a l e s s than 2 pH
reading. The f o l l o w i n g s t ep s will assist in determining this quantity.

1. If acid pre s ervat ion is a c c e p t a b l e for s a m p l i n g s o i l s , then the s a m p l e vial that was used in the
e f f e r v e s c i n g t e s t i n g can be used here for the b u f f e r i n g t e s t i n g .

2. Cap the vial that contains a p p r o x i m a t e l y 5g of s o i l , acid pre s ervat ive , and no stir bar f rom S t e p 1
in the e f f e r v e s c i n g t e s t ing .

3. S h a k e the vial g e n t l y to a t t e m p t to make a homogenous so lu t ion.
4. When done, open the vial and check the pH of the acid s o l u t i o n with pH paper.

• If the pH p a p e r reads below 2, then the s a m p l i n g can be done in the two pre-weighed 40mL
VOA via l s with the acid pre s ervat ive and s t ir bar. S i n c e the pH was be low 2, it is not
necessary to add a d d i t i o n a l acid to the vial s .

• If the pH p a p e r reads above 2, then a d d i t i o n a l acid needs to be added to the s a m p l e vial.
5. Use the jar with the s o l id sodium b i s u l f a t e acid and add another Ig of acid to the sampl e .
6. Cap the vial and shake t h o r o u g h l y again.
7. When done, open the vial and check the pH of the acid s o l u t i o n with a new p i e c e of pH p a p e r .

• If the pH p a p e r reads be low 2 then the s a m p l i n g can be done in the two pre-weighed 40mL
VOA vial s with the acid pre s ervat ive and s t ir bar and one extra gram of acid.

• Make a note of the extra gram of acid needed so the same amount of acid can be added to the
v ia l s the lab wi l l analyze.

• If the pH p a p e r reads above 2, then add another gram of acid and repeat this procedure one
more time.

Now that the soil chemistry has been determined, the actual s a m p l i n g can occur. The procedure s ta t ed
below assumes the correct vials are used based on the guidance d i s cu s s ed .
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S a m p l e Preservation S t e p s
1. Wear gloves during all handling of pre-weighed vials .
2. Quickly co l l e c t a 5g sample using a cut off p l a s t i c syringe or other coring device de s igned to

del iver 5g of soil f r om a f r e s h l y exposed surface of soi l .
3. C a r e f u l l y wipe exterior of sample c o l l e c t i o n device with a clean paper towel .
4. Quickly trans f er to the a p p r o p r i a t e VOA vial , ex truding with caution so that the so lut ion does not

s p l a s h out of the vial.
5. Add more acid if necessary (thi s is based on the b u f f e r i n g t e s t ing di s cus s ed in the previous

section).
6. Use the paper t owe l ing and quickly remove any soil off the vial threads.
7. Cap vial and weigh the jar to the nearest 0 . 0 I g .
8. Record exact weight on sampl e labe l .
9. Repeat s a m p l i n g procedure for the d u p l i c a t e VOA vial.
10. W e i g h the vial containing methanol preservative to the nearest O . O l g . If the weight of the vial

with methanol varies by more than O . O l g f rom the original weight recorded on the v ia l , discard
the vial. If the weight is within tolerance, it can be used for soil preservation below.

11. T a k e the empty jar or the jar that contains the methanol preservative.
12. Quickly co l l e c t a 25g or 5g sample using a cut off p l a s t i c syringe or other coring device des igned

to deliver 25g or 5g of soil from a f r e s h l y exposed surface of soil. The 25g or 5g size is dependent
on who is doing the sampl ing and who is doing the laboratory analysis.

13. C a r e f u l l y wipe the exterior of the c o l l e c t i o n device, with a clean p a p e r towel.
1.4. Quickly trans f er the soil to an empty jar or a j a r that contains methanol. If extruding into a j a r that

contains methanol, be careful not to s p l a s h the methanol outside of the vial. Again, the type of jar
received is dependent on who is doing the laboratory analysis.

15. If the jar used to co l l e c t the soil p l u g was empty be fore the soil was a d d e d , immedia t e ly preserve
with the methanol prov ided , using only one vial of methanol preservative per sample jar .
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16. Use the p a p e r t o w e l i n g and remove any soil off of the vial threads and cap the j a r .
17. W e i g h the jar with the soil in it to the nearest 0.0 Ig and record the weight on the s a m p l e l a b e l .
18. C o l l e c t dry weight s a m p l e - f i l l container.
19. Store sample s at 4° Cels ius .
20. S h i p s a m p l e containers with p l e n t y of ice in accordance with Department of T r a n s p o r t a t i o n

( D O T ) r egu la t i on s ( C O R R O S I V E . F L A M M A B L E L I Q U I D . P O I S O N ) t o t h e laboratory.
5.2.2.3 E N CORE™ S A M P L E R C O L L E C T I O N F O R H I G H L E V E L A N A L Y S E S (>200 U G / K G )
EN CORE™ S a m p l i n g E q u i p m e n t Requirements
The f o l l o w i n g equipment i s required for h igh- l eve l analys i s:

• One 25g s a m p l e r or one 5g s a m p l e r (The s a m p l e r size used wi l l be d e p e n d e n t on who is do ing
the s a m p l i n g and who is do ing the laboratory ana ly s i s) .

• One dry weight cup.
• One T - h a n d l e .
• P a p e r towel s .

E N CORE™ S a m p l i n g S t e p s f o r H i g h Level A n a l y s i s
1. Remove s a m p l e and cap f r o m package and a t tach T - h a n d l e to s a m p l e r body.
2. Quickly push the s a m p l e r into a f r e s h l y expo s ed s ur fa c e of soil until the s ampl e r is f u l l .
3. Use p a p e r t o w e l i n g to quickly wipe the s ampl e r head so that the cap can be t i g h t l y a t tached.
4. Push cap on with a t w i s t i n g motion to at tach cap.
5. Fill out a s a m p l e label and at tach to sampler.
6. C o l l e c t dry weight sample .
7. S t o r e sampler s at 4° C e l s i u s .
8. S h i p s a m p l e containers with p l e n t y of ice to the laboratory within 40 hours of c o l l e c t i o n .

N O T E : V e r i f y s tate requirements f o r e x t r a c t i o n / h o l d i n g times.
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5.2.2.4 M E T H A N O L P R E S E R V A T I O N S A M P L I N G F O R H I G H L E V E L A N A L Y S E S
(>200 U G / K G )
Methanol Preservation S a m p l i n g E q u i p m e n t Requirements

• One.pre-weighed jar that contains methanol or a pre-weighed empty jar accompanied with a
pre-weighed vial that contains methanol (laboratory grade).

• One dry weight cup.
• W e i g h i n g balance that accurately weighs to 0.01 g (with accuracy of +0.1 g).
• Set of balance weights used in da i ly balance calibration.
• Latex gloves.
• - Paper towel.
• C u t o f f p l a s t i c syringe or other coring device to de l iver 5g or 25g of soil.

S a m p l i n g Preservation S t e p s
1. Wear gloves during all hand l ing of pre-weighed vials.
2. W e i g h the vial containing methanol preservative to the nearest 0.0 Ig. If the weight of the vial

with methanol' varies by more than 0 . 0 I g f rom the original weight recorded on the v ia l , di scard
the vial. If the weight is within tolerance, it can be used for soil p r e s e r v a t i o n / c o l l e c t i o n below.

3. Take the empty jar or the jar that contains the methanol preservative.
4. Quickly c o l l e c t a 25g or 5g sample using a cut off p l a s t i c syringe or other coring device des igned

to de l iver 25g or 5g of soil f rom a f r e s h l y expo s ed surface of so i l . The 25g or 5g size used is
dependent on who is doing.the s a m p l i n g and who is doing the laboratory analysi s .

5. C a r e f u l l y wipe the exterior of the c o l l e c t i o n device with a clean paper towel.
6. Quickly trans fer the soil to an empty jar or a j a r that contains methanol. If extruding into a j a r that

contains methanol, be careful not to s p l a s h the methanol out s ide of the vial. Again, the type of jar
used is dependent on who is doing the laboratory analysis.

7. If the jar used to co l l ec t the soil p l u g was empty b e f or e the soil was added , immediate ly preserve
with the methanol provided, using only one vial of methanol preservative per sample jar .

8. Using the p a p e r towel ing, remove any soil off of the vial threads and cap the jar.
r9. W e i g h the jar with the soil in it to the nearest 0 . 0 I g and record the weight on the sample lab e l .

^ 10. C o l l e c t dry weight s a m p l e - f i l l container. '.
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11. S t o r e s a m p l e s at 4° C e l s i u s .
12. S h i p s ampl e containers with p l e n t y of ice in accordance with DOT regula t i ons ( C O R R O S I V E .

F L A M M A B L E L I Q U I D . P O I S O N ) t o t h e laboratory.
5 . 2 . 3 M e t h o d f o r C o l l e c t i n g S a m p l e s f o r N o n v o l a t i l e Organic o r I n o r g a n i c C o m p o u n d A n a l y s i s
The requirements for c o l l e c t i n g s a m p l e s of s ur fa c e soil for n o n v o l a t i l e organic or inorganic analyse s are
as f o l l o w s :

1. Label each s a m p l e container with the a p p r o p r i a t e in f ormat i on . Secure the label by covering it
with a p i e c e of clear tap e .

2. Use a decontaminated s t a i n l e s s s teel or T e f l o n ® - l i n e d trowel or spoon to obtain s u f f i c i e n t s a m p l e
f r o m the required interval and s u b s a m p l i n g p o i n t s , i f necessary, to f i l l the s p e c i f i e d s a m p l e
containers.

3. E m p t y the content s of each fill of the s a m p l i n g device d i r e c t l y into a clean s t a i n l e s s s teel or
T e f l o n ® - l i n e d tray or bowl.

4. H o m o g e n i z e the s a m p l e by mixing with a spoon, s p a t u l a , or trowel.
5. Use the spoon, s p a t u l a , or trowel to d i s t r i b u t e the un i f orm mixture into the l a b e l e d s a m p l e

containers. F i l l organic s a m p l e containers f i r s t , then inorganics.
6. Secure the a p p r o p r i a t e cap on each container i m m e d i a t e l y a f t e r f i l l i n g it.
7. W i p e the s a m p l e containers with a clean K i m w i p e or p a p e r towel .
8. P l a c e s a m p l e containers in i n d i v i d u a l z i p - t o p p l a s t i c bags and seal the bags.
9. Pack all s a m p l e s as required. I n c l u d e p r o p e r l y c o m p l e t e d documentation, and affix cu s tody seals

to the cooler lid.
10. Decontaminate s a m p l i n g equipment according to CDM F e d e r a l SOP 4-5.
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5.2.4 Manual ( H a n d ) A u g e r i n g Us ing a T u b e S a m p l e r W i t h Liner
;The f o l l o w i n g s t e p s must be f o l l o w e d when c o l l e c t i n g hand-augered sampl e s using a tube s a m p l e r with

liner:
1. Auger to the d e p t h required for sampling. Place cutt ings on the p l a s t i c sheet ing as s p e c i f i e d in the

s i t e - s p e c i f i c p lans . If p o s s i b l e , lay out the cu t t ings in s t ra t igraph i c order.
2. Throughout augering, make d e t a i l e d notes concerning the g e o l og i c f ea tur e s of the soil or

sediments in the f i e l d logbook.
3. Cease augering when the top of the s p e c i f i e d s a m p l i n g d e p t h has been reached. Remove the auger

from the hole and decontaminate.
4. Prepare a decontaminated tube sampler by i n s t a l l i n g a decontaminated liner in the auger tube.
5. Obtain the sampl e and retrieve the auger. Remove the liner f rom the tube and immed ia t e ly cover

ends with T e f l o n ® tape and cap the ends of the tube. S e a l the caps with wa t erproo f tape .
6. Label the sealed liners as required in the s i t e - s p e c i f i c p lan s . Mark the top and bottom of the

sample on the outside of the liner. I n d i c a t e b o r i n g / w e l l number and d e p t h on ou t s ide of liner.
7. W i p e sealed liners with a clean K i m w i p e or p a p e r towel.
8. Place sealed liners hi z ip- t op p l a s t i c bags and seal the bags. Pack sampl e s in a c h i l l e d cooler.
9. Proceed with fur ther sampl ing, as required by the s i t e - s p e c i f i c p lans .
10. When sampling is c omple t e , d i spo s e of cutt ings, p l a s t i c sheeting, etc., as s p e c i f i e d in the site-

s p e c i f i c plans.
11. Decontaminate all equipment according to CDM F e d e r a l SOP 4-5.
12. C o m p l e t e the f i e l d logbook entry and other forms, being sure to record all relevant information

before leaving the site. .
13. Proper ly package all sample s for shipment and compl e t e all necessary sample shipment

documentation. Remand custody of samples to the appropr ia t e personnel. See CDM F e d e r a lS O P s 1-2 and 2-1 or s i t e - s p e c i f i c plans.
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5.2.5 S p l i t - S p o o n S a m p l i n g
The f o l l o w i n g s t e p s must be f o l l o w e d when c o l l e c t i n g s p l i t - s p o o n sampl e s :

1. Remove any pavement and subbase material f r o m an area of twice the bit d iameter , if necessary.
2. The d r i l l i n g rig wi l l be de contaminated at a separate l o c a t i o n prior to d r i l l i n g , per CDM F e d e r a l

SOP 4-5 or the s i t e - s p e c i f i c d e con taminat i on procedures .
3. A t t a c h the h o l l o w - s t e m auger with the cut t ing head, p l u g , and center r o d ( s ) to the d r i l l rig.
4. Begin d r i l l i n g and proceed to the f i r s t d e s i g n a t e d s a m p l e d e p t h , a d d i n g auger f l i g h t ( s ) as

necessary.
5. S l i g h t l y raise the auger f l i g h t ( s ) to d i s engage the c u t t i n g head, and rotate the auger without

advancement to clean cu t t ing s f r om the bo t tom of the hole.
6. Remove the p l u g and center rods.
7. I n s t a l l a de contaminated s p l i t spoon on the center r o d ( s ) and insert it into the h o l l o w - s t e m auger.

Connect the hammer as s embly and l i g h t l y tap the rods to seat the drive shoe at the top of
undisturbed soil or s ediment.

8. Mark the center rod in 6-inch increments f r om the top of the auger f l i g h t ( s ) .
9. Drive the spoon using the hammer. Use a f u l l 30-inch drop as s p e c i f i e d by the American S o c i e t y

for T e s t i n g and M a t e r i a l s (ASTM) Method D-1586. Record the number of b lows required to
drive the spoon or tube through each 6-inch increment.

10. Cease driving when the full l e n g t h of the spoon has been driven or upon r e f u s a l . R e f u s a l occurs
when l i t t l e (<1 inch) or no progres s is made for 50 blows of the hammer.

11. P u l l the spoon or tube f r e e by using upswings of the hammer to loosen the sampler. Pul l out the
center rod and spoon or tube.

12. Unscrew the s p l i t - s p o o n as s embly f r om the center rod and p l a c e it on the p l a s t i c sheet ing.
13. Remove the drive shoe and head assembly. If necessary, tap the s p l i t - s p o o n a s s embly with a

hammer to loosen threaded c o u p l i n g s .
14. W i t h the drive shoe and head as s embly off, open (split) the spoon, being c a r e f u l not to disturb the

sample .
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15. Label sample containers with a p p r o p r i a t e information. Secure the lab e l , covering it with a p iece
of clear tape.

16. If VOC analyses are to be conducted on the soil s ampl e , p l a c e that sample in its s ampl e container
immed ia t e ly a f t e r opening the spoon, f i l l i n g the sample b o t t l e c o m p l e t e l y . S e a l the container
immediate ly, then describe it in the f i e l d logbook and/or associated forms. Record the s a m p l e
i d e n t i f i c a t i o n number, d e p t h f rom which the sample was taken, and the analyses to be p e r f o r m e d
on the sampl e s in the f i e l d logbook and on the a p p r o p r i a t e forms.

17. Remaining sample should be homogenized prior to p l a c i n g s a m p l e s in a p p r o p r i a t e containers.
Label containers as required.

18. W i p e containers with a clean K i m w i p e or p a p e r towel.
19. Place containers in z i p - t o p p l a s t i c bags and seal the bags. Pack s a m p l e s in a c h i l l e d cooler.
20. Continue to advance the borehole to the next s a m p l i n g point. C o l l e c t sample s as out l ined above.
21. When sampl ing is c ompl e t e , remove the d r i l l i n g rig to the heavy equipment decontamination area.
22. Dispose of cuttings, p l a s t i c sheeting, etc., as s p e c i f i e d in the s i t e - s p e c i f i c p lans . B a c k f i l l bore hole

as s p e c i f i e d in p r o j e c t - s p e c i f i c p lans .
23. Decontaminate s p l i t spoons and other small s a m p l i n g equipment according to CDM F e d e r a l

SOP 4-5 be fore proceeding to other sampl ing locat ions .
24. C o m p l e t e the f i e l d logbook entry and other f orms , being sure to record all relevant in format ion

be for e leaving the site.
25. P r o p e r l y package all sample s for shipment to laboratories and c o m p l e t e all necessary sample

shipment documentation. Remand custody of the sample s to the appropr ia t e personnel. See CDM
Federa l S O P s 1-2 and 2-1 or s i t e - s p e c i f i c plans.

5.2.6 S p l i t - S p o o n S a m p l i n g U s i n g Liners
The f o l l o w i n g s t ep s must be f o l l o w e d when c o l l e c t i n g sample s with lined s p l i t spoons:

1. Remove any pavement and sub base material from an area of twice the bit diameter, if necessary.
2. The d r i l l i n g rig will be decontaminated at a separate locat ion prior to dr i l l ing.
3. A t t a c h the hol low-stem auger with the cut t ing head and center rod(s).
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4. Begin d r i l l i n g and proceed to the f i r s t d e s i gna t ed s a m p l e d e p t h , add ing auger flight(s) as
necessary.

5. S l i g h t l y raise the auger f l i g h t ( s ) to d i s engage the cu t t ing head, and rotate the auger without
advancement to clean cu t t ing s f r o m the bot tom of the hole.

6. Remove the p l u g and center rods.
7. I n s t a l l decontaminated l iners in the s p l i t - s p o o n barrel.
8. I n s t a l l a decontaminated s p l i t spoon on the center r o d ( s ) and insert it into the h o l l o w - s t e m auger.

Connect the hammer as sembly and l i g h t l y tap the rods to seat the drive shoe at the top of
undisturbed soil or sediment.

9. Mark the center rod in 6-inch increments f r o m the top of the auger f l i g h t ( s ) .
10. Drive the spoon using the hammer. Use a f u l l 30-inch drop as s p e c i f i e d by ASTM Method

D-1586. Record the number of b lows required to drive the spoon or tube through each 6-inch
increment.

11. Cease dr iving when the f u l l l e n g t h of the spoon has been driven or upon r e f u s a l . R e f u s a l occurs
when l i t t l e (<1 inch) or no progre s s is made a f t e r 50 blows of the hammer.

12. P u l l the spoon or tube f r e e by using up swings of the hammer to loosen the sampl er . P u l l out the
center rod and spoon or tube.

13. Unscrew the s p l i t - s p o o n a s s emb ly f r o m the center rod and p l a c e it on the p l a s t i c sheeting.
14. Remove the drive shoe and head assembly. If necessary, tap the s p l i t - s p o o n a s s embly with a

hammer to loosen threaded c o u p l i n g s .
15. W i t h the drive shoe and head a s s embly off, open (split) the spoon and remove the liners without

di s turb ing the sample .
16. I m m e d i a t e l y i n s t a l l T e f l o n ® t a p e over the ends of the liners, cap the l iner s , and seal the caps over

the ends of the l iner with wa t erproo f tape. Label the s a m p l e s as required by the s i t e - s p e c i f i c
p lan s . Mark the top and bottom of each s a m p l e on the ou t s ide of each liner. I n d i c a t e b o r i n g / w e l l
number and d e p t h on out s ide of liner.

17. W i p e sealed liners with a clean K i m w i p e or p a p e r towel.
18. P l a c e sealed liners in z i p - t o p p l a s t i c bags and seal the bags. Pack s a m p l e s in a c h i l l e d cooler.
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19. In the f i e l d logbook and on the boring l og , describe sample l i t h o l o g y by observing cu t t ing s and
the bottom end of the sampl e in the liner.

20. Continue to advance the borehole to the next s a m p l i n g point . C o l l e c t s ampl e s as out l ined above.
21. When s a m p l i n g is c o m p l e t e , remove the d r i l l i n g rig to the heavy equipment decontamination site.
22. Di spo s e of cut t ings, p l a s t i c sheeting, etc., as s p e c i f i e d in the s i t e - s p e c i f i c p l a n s .
23. Decontaminate s p l i t spoons and other small s a m p l i n g equipment b e f o r e p r o c e e d i n g to other

s ampl ing locat ions as required by the CDM F e d e r a l SOP 4-5.
24. C o m p l e t e the f i e l d logbook entry, and other forms, being sure to record all relevant in f ormat i on

b e f or e leaving the site.
25. Proper ly package all sampl e s for shipment to laboratorie s and c o m p l e t e all necessary s a m p l e

shipment documentation. Remand custody of the sample s to the a p p r o p r i a t e personnel. See CDM
F e d e r a l S O P s 1-2 and 2-1 or s i t e - s p e c i f i c p lan s .

5.2.7 S h e l b y T u b e S a m p l i n g
The f o l l o w i n g s t ep s must be f o l l o w e d when c o l l e c t i n g sample s using the S h e l b y tube:

1. Remove any pavement and sub base material f rom an area of twice the bit diameter, if necessary.
2. The d r i l l i n g rig will be decontaminated at a separate locat ion prior to d r i l l i n g .
3. Attach the hol low-s tem auger with the cutting head, p l u g , and center rod(s).
4. Begin d r i l l i n g and proceed to the f i r s t de s ignated s ampl e d e p t h , adding auger f l i g h t ( s ) as

necessary.
5. S l i g h t l y raise the auger f l i g h t ( s ) .to di s engage the cutting head, and rotate the auger without

advancement to clean cuttings f rom the bottom of the hole.
6. Remove the p l u g and center rods.
7. Attach a head assembly to a decontaminated S h e l b y tube. A t t a c h the S h e l b y tube assembly to the

center rods.
8. Lower the S h e l b y tube and center rods into the hollow-stem augers and seat it at the bottom. Be

.sure to leave 30 inches or more of center rod above the lowest point to the hydraul i c piston's
extension.
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9. Use the rig's hydrau l i c drive to push the S h e l b y tube into undisturbed so i l . The rube should be
pushed with a s t eady forc e . N o t e the pres sure used to push the S h e l b y tube in the f i e l d l ogbook.

10. When the S h e l b y tube has been advanced its f u l l l e n g t h or to r e f u s a l , back off the hydrau l i c
p i s t o n s . A t t a c h a ho i s t ing p l u g to the u p p e r end of the center rod, twist to break off the s a m p l e ,
and p u l l the a p p a r a t u s out of the hole with the rig winch.

11. Retrieve the S h e l b y tube to the sur fa c e , de tach it f r o m the center rod, and remove the head
assembly.

12. S i n c e the t y p i c a l intent of S h e l b y tube s a m p l i n g is for engineering p u r p o s e s and an undisturbed
s a m p l e is required, the tube ends should be sealed immed ia t e ly . S e a l i n g is a c c o m p l i s h e d by
f i l l i n g any void space in the tube with beeswax, then p l a c i n g cap s on the ends of the tube and
t a p i n g caps into p l a c e . The top and bot tom ends of the tube should be marked and the tube
t ranspor t ed to the laboratory in an upr ight p o s i t i o n . I n d i c a t e b o r i n g / w e l l number and d e p t h on
out s ide of liner.

13. W i p e s ea l ed tubes with a clean K i m w i p e or p a p e r towel .
14. P l a c e s ealed tubes in z i p - t o p p l a s t i c bags and seal bags. Pack s a m p l e s in a c h i l l e d cooler.
15. Continue to advance the borehole to the next s a m p l i n g p o i n t . C o l l e c t s a m p l e s as ou t l ined abov<
16. When s a m p l i n g is c o m p l e t e , remove the d r i l l i n g rig to the heavy equipment decontamination area.
17. D i s p o s e of cu t t ing s , p l a s t i c she e t ing, etc., as s p e c i f i e d in the s i t e - s p e c i f i c p l a n s .
18. C o m p l e t e the f i e l d l ogbook entry, being sure to record all relevant i n f o r m a t i o n b e f o r e l eaving the

site. T h e s e me thods may be used if d irec t ed by the EPA region, c l i ent or governing s a m p l e p lan.
6 . 0 R E S T R I C T I O N S / L I M I T A T I O N S
Basket or spr ing retainers may be needed for s p l i t - s p o o n s a m p l i n g in loose, sandy s o i l s .
S h e l b y tubes may not retain the s a m p l e in loose , sandy so i l s .
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7.0 R E F E R E N C E S
i

American S o c i e t y for T e s t i n g and Mater ia l s , Penetration Test And Split Barrel Sampling Of Soils,
Standard Method D-1586-84, 1984.
U . S . Department of Energy, Hazardous W a s t e Remedial Act ion s Program, Quality Control Requirements
For Field Methods, D O E / H W P - 6 9 / R 1 , July 1990.
U . S . Department of Energy, Hazardous W a s t e Remedial A c t i o n s Program, Standard Operating
Procedures For Site Characterizations, D O E / H W P - 1 0 0 / R 2 , S e p t e m b e r 1996 or current revision.
U . S . Environmental Protect ion Agency, Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods (SW-846), Third Edi t ion, November 1986, (as amended by U p d a t e III, June 1997). Method
5035: C l o s e d - S y s t e m Purge-and-Trap and Extract ion for V o l a t i l e Organics in S o i l and W a s t e S a m p l e s .
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All soil sample s will be col lec ted in accordance with CDM F e d e r a l Technical SOP 1-3
S u r f a c e Soil S a m p l i n g and SOP 1-4 S u b s u r f a c e Soil S a m p l i n g ( A p p e n d i x B), with
modif icat ions . The f o l l o w i n g modi f i ca t ions to SOP 1-3 and SOP 1-4 have been reviewed
and approved .
Section 2.2, Discussion - S a m p l e d e p t h for surface soil will generally be 0 to 2 inches
f rom the current ground surface. However, if a sample is required f rom an area with
highly compacted soil (i.e., parking lot, railroad right-of-way), the d e p t h f r om 0 to 1
inches will be acceptable assuming a s u f f i c i e n t amount of soil can be obtained.
Subsur fac e soil samples using direct-push techniques (DPT) down to 4-ft will also be
required. Compos i t e samples will be composed of nearly equal portions of soil f r om
f iv e randomly discrete locations within a horizontal radius of the grid or transect unit
including the grid midpoint. The actual composite sample for PLM analysis will be
prepared at the CDM laboratory in Denver as an aliquot of the processed (i.e., dried and
homogenized) volume of soil. If vermiculite is observed in the f i e l d , it will be included
as at least one discrete biased portion of the sample. General ly, grid a n d / o r segment
size will be composed of 100- to 50-ft centers.
Section 4.0, Required Equipment - Nei ther ice bags nor blue ice will be used. Powder-
fr e e nitrile gloves will be used for sample collection. No pans, trays, or bowls are
necessary, since samples will be placed directly into z i p p e r - t o p bags. Since the sampl ing
is for asbestos, rather than metals or organic compounds, the use of stainless steel or
T e f l o n - l i n e d sampling instruments is determined not to be necessary. The sampler may
be a garden bulb planter, trowel, direct-push (geoprobe), or other similar sampling
device. A list of equipment that may be used for sampling is included in T a b l e 4-1.
Section 5.2.3, Method for Co l l e c t ing S a m p l e s for N o n v o l a t i l e Organic or Inorganic
Compound Analysi s - One-gallon z i p p e r - t o p bags will be used as sample containers.
The one-gallon bags will be f i l l e d a p p r o x i m a t e l y hal f f u l l . S a m p l i n g information will be
written direc t ly on the bags using a permanent marker. S a m p l i n g instruments do not
need to be constructed of stainless steel or T e f l o n lined. T r a y s and bowls will not be
used, as samples will be p lac ed direc t ly into z i p p e r - t o p bags. Drying and
homogenization will be per formed in the CDM laboratory in Denver. All sample s will
be double bagged for shipment.
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I s s u e d :

T e c h n i c a l R<
A p p r o v e d :

S i g n u r e / D a t e

1.0 S A M P !P A C K A G I N G A N D S H I P P I N G O F A L L S A M P L E S - T h i s s tandard o p e r a t i n g procedure
(SOP) a p p l i e s t o t h e p a c k a g i n g and s h i p p i n g o f a l l environmental sample s . If t h e s a m p l e i s
preserved or radioact ive, the f o l l o w i n g sec t ions may also be a p p l i c a b l e .

S e c t i o n 2.0 - Packag ing and S h i p p i n g of S a m p l e s Preserved with H e x a n e
S e c t i o n 3.0 - Packaging and S h i p p i n g o f S a m p l e s Preserved with S o d i u m H y d r o x i d e
S e c t i o n 4.0 - Packaging and S h i p p i n g of S a m p l e s Preserved with H y d r o c h l o r i c Acid
S e c t i o n 5.0 - Packag ing and S h i p p i n g o f S a m p l e s Preserved with N i t r i c A c i d
S e c t i o n 6 .0 - Packaging and S h i p p i n g o f S a m p l e s Preserved wi th S u l f u r i c A c i d
S e c t i o n 7.0 - Packaging and S h i p p i n g of Limi t ed Quant i ty Radioact ive S a m p l e s

1.1 O B J E C T I V E
The o b j e c t i v e of thi s SOP is to out l ine the requirements for the p a c k a g i n g and shipment of
environmental sample s .
1.2 B A C K G R O U N D
1.2.1 D e f i n i t i o n s
Environmental S a m p l e - An environmental s a m p l e is any s a m p l e that has l e s s than r e p o r t a b l e quant i t i e s
for any hazardous cons t i tuent s according to Department of T r a n s p o r t a t i o n ( D O T ) r egu la t i on s
p r o m u l g a t e d in 49 CFR - Part 172.
C u s t o d y S e a l - A cu s t ody seal is a narrow adhesive-backed seal that is a p p l i e d to individual s a m p l e
containers a n d / o r the s ampl e s h i p p i n g container (i.e. c oo l er) b e f o r e o f f s i t e sh ipment. C u s t o d y s eal s are
used as a pro t e c t iv e mechanism to ensure that s a m p l e in t egr i ty is not compromised during t ran spor ta t i on
f r o m the f i e l d to the ana ly t i ca l laboratory.
Secondary Containment - A secondary containment is the container that the s a m p l e is s h i p p e d in (i.e.,
p l a s t i c overpackaging if liquid s a m p l e is c o l l e c t e d in g l a s s ) .
Exempt ed Quantity - E x e m p t e d quanti ty is the amount of hazardous material that does not fall under
DOTAATA/ICAO regula t i ons . T h i s e x e m p t i o n is very d i f f i c u l t to meet; most s h ipmen t s wil l be made
under l imited quantity.

F e d e r a l Programs C o r p o r a t i o n T e c h n i c a l S t a n d a r d Operat ing Procedures
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Limited Quantity - Limited quantity is the maximum amount of a hazardous material for which there is
a s p e c i f i c l a b e l ing or packaging exception.
Performance T e s t i n g - Performance t e s t ing is the required t e s t ing of outer packaging. T h e s e t e s t s
include the drop and stacking test.
Qual i f i ed S h i p p e r - A qual i f i ed shipper is a person who has been adequately trained to p e r f o rm the
func t i on s of s h i p p i n g hazardous materials.
1.2.2 Discussion
Proper packaging and s h i p p i n g is necessary to ensure the pro t e c t i on of the in t egr i ty of environmental
sample s sh ipped for analysis.
1.2.3 Asso c ia t ed Procedure

• CDM F e d e r a l SOP 1-2, S a m p l e Cu s t ody
1.3 RESPONSIBILITIES
F i e l d T e a m Leader (FTL) - The f i e l d team leader i s r e s pon s i b l e for ensuring that packag ing and
sampl ing procedures are conducted in accordance with this S O P . The f i e l d team l eader is also
re spons ib l e for ensuring that CDM F e d e r a l p r o p e r l y coordinates laboratory analysi s of s ampl e s .
1.4 REQUIRED E Q U I P M E N T

Cooler s with return address of CDM F e d e r a l o f f i c e
Heavy-du ty p l a s t i c garbage bags
P l a s t i c Z i p l o c ® - t y p e bags, small and large
Clear tape
F i b e r tape - nylon re inforced s t rapp ing tape
Duct tape
Vermiculi te (or equivalent)*
Bubble wrap ( o p t i o n a l )
I c e .
Cus tody seals -
C o m p l e t e d chain-of-cus tody record or CLP custody records, if a p p l i c a b l e
C o m p l e t e d bil l o f lading
"This End Up" and directional arrow labe l s

* Check for any c l i e n t - s p e c i f i c pr laboratory requirements related to the use of absorbent packaging
materials. .

F e d e r a l Programs Corporat ion T e c h n i c a l Standard Operat ing Procedures



P A C K A G I N G A N D S H I P P I N G O F
E N V I R O N M E N T A L S A M P L E S

SOP: 2-1
Revision: 1
Date: J u n e 20, 2001
Page 3 o f 2 7

1.5 P R O C E D U R E S
The f o l l o w i n g s t e p s must be f o l l o w e d when pack ing s a m p l e b o t t l e s and jar s for sh ipment:

1. V e r i f y the sampl e s undergo ing shipment meet the d e f i n i t i o n of "Environmental S a m p l e " and are
not a hazardous material as d e f i n e d by D O T . P r o f e s s i o n a l j u d g m e n t and/or c on su l ta t i on with the
a p p r o p r i a t e h ea l th and s a f e t y coordinator or the h ea l th and s a f e t y manager should be observed.

2. S e l e c t a s turdy cooler in good repair. Secure and t a p e the drain p l u g with f i b e r or duct tape .
Line the cooler with a large heavy-duty p l a s t i c garbage bag.

3. Be sure the caps on all b o t t l e s are t i g h t ( w i l l not l e a k ) ; check to see that l a b e l s and chain-o f-
cu s t ody records are c o m p l e t e d p r o p e r l y (SOP 1-2, S a m p l e C u s t o d y ) .

4. P l a c e all b o t t l e s in s e p a r a t e and a p p r o p r i a t e l y sized p l a s t i c z i p - t o p bags and c lo se the bags. Up
to three VOA vial s may be packed in one bag. B o t t l e s may be wrapped in bubble wrap.
O p t i o n a l l y , p l a c e three to six VOA via l s in a quart metal can and then fill the can with
vermiculite or equivalent. N o t e : T r i p b lanks must be included in cooler s containing VOA
sample s .

5. Place 2 to 4 inches of vermicul i t e (or e q u i v a l e n t ) into a cooler that has been lined with a garbage
bag, and then p l a c e the b o t t l e s and cans in the bag with s u f f i c i e n t space to a l l o w for the a d d i t i o n
of more pack ing material between the b o t t l e s and cans. It is p r e f e r a b l e to p l a c e g l a s s s a m p l e
b o t t l e s and jar s into the cooler v er t i ca l ly . Due to the s t r e n g t h proper t i e s of a g l a s s container,
there is much l e s s chance for breakage when the container is packed v e r t i c a l l y rather than
hor i zon ta l ly .

6. Put ice in large p l a s t i c z i p - t o p bags ( d o u b l e b a g g i n g the z i p - t o p s is p r e f e r r e d ) and p r o p e r l y seal.
P l a c e the ice bags on top of a n d / o r between the sample s . Several bags of ice are required
( d e p e n d a n t on outdoor t emperature , s tag ing time, e t c .) to maintain the cooler t emperature at
a p p r o x i m a t e l y 4° c ent igrade. Fill all remaining space between the b o t t l e s or cans with packing
material. S e c u r e l y f a s t e n the top of the large garbage bag with f i b e r or duct tape .

7. P l a c e the c o m p l e t e d cha in-o f - cu s t ody record or the CLP t r a f f i c report f orm (if a p p l i c a b l e ) for the
laboratory into a p l a s t i c z i p - t o p bag, seal the bag, tape the bag to the inner side of the cooler lid
and c lo se the cooler.

8. The cooler lid sha l l be secured with nylon r e in f or c ed s t r a p p i n g t a p e by w r a p p i n g each end of the
cooler a minimum of two times. A t t a c h a c o m p l e t e d cha in-o f - cu s t ody seal across the hinges of
the cooler on o p p o s i t e sides. The cus tody seal s should be a f f i x e d to the cooler with h a l f of the
seal on the s t r a p p i n g tape so that the cooler cannot be opened without breaking the seal.
C o m p l e t e two more wraps around with f i b e r tape and p l a c e clear tape over the cu s t ody seals.

CDM F e d e r a l Prograi ims C o r p o r a t i o n T e c h n i c a l S t a n d a r d Operating Procedures
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9. The s h i p p i n g container lid must be marked "THIS END UP" and arrow l a b e l s that indi ca t e the
proper upward po s i t i on of the container should be a f f i x e d to the cooler. A label containing the
name and address of the shipper (CDM F e d e r a l ) shall be placed on the outside of the container.
Labe l s used in the shipment of hazardous materials (such as Cargo Only Air C r a f t , F l a m m a b l e
S o l i d s , e tc .) are not permit t ed on the out s ide of containers used to transport environmental
sample s and shall not be used. The name and address of the laboratory s h a l l be p l a c e d on the
container, or when s h i p p i n g by common courier, the b i l l of l a d i n g shal l be c o m p l e t e d and
attached to the lid of the s h i p p i n g container.

1.6 RESTRICTIONS/LIMITATIONS
The h o l d i n g times for the sample s packed for shipment must not be exceeded. It is recommended that
s a m p l e s be packed in time to be s h i p p e d n i g h t l y for overnight delivery. Use caution when s h i p p i n g
samples for weekend de l ivery; make arrangements with the laboratory b e f o r e sending sample s .

2 . 0 P A C K A G I N G A N D S H I P P I N G O F S A M P L E S P R E S E R V E D W I T H H E X A N E
2.1 O B J E C T I V E
T h i s section provides guidance for the shipment of soil and water environmental s a m p l e s r egula t ed
under the DOT Hazardou s Mater ia l s Regulat ions and the IATA/ICAO Dangerous G o o d s R e g u l a t i o n s
for shipment by air and a p p l i e s only to domestic shipments.
2.2 B A C K G R O U N D
2.2.1 D e f i n i t i o n s
S e c t i o n 1.2.1 d e f i n e s the terms relevant to this section.
2.2.2 T r a n s p o r t a t i o n
T h i s section was p r e p a r e d - f o r the shipment of hexane-preserved sample s .
2.2.3 Containers

• 40 ml g la s s VOA vials (up to 1L per outer package)

C D M F e d e i :ral Programs Corporat ion T e c h n i c a l Standard Operating Procedures
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2 . 3 R E S P O N S I B I L I T Y
It is the r e s p o n s i b i l i t y of the q u a l i f i e d s h i p p e r to ensure that each shipment contains no more than the
maximum of 24 VGA vials for a to ta l l iquid volume of 1 l i t e r and that the sh ipment is packaged
according t o I A T A / I C A O p a c k a g i n g ins truct ion Y 3 0 5 f o r l imi t ed quant i t i e s o f hexane.
REQUIRED E Q U I P M E N T

• Outer p a c k a g i n g ( f o r l imi t ed quan t i t i e s) in su la t ed cooler that has pas s ed the p e r f o r m a n c e test
• Garbage bags
• C l e a r tape
• Duct t a p e
• S t r a p p i n g t a p e ( o p t i o n a l )
• Z i p l o c ® - t y p e bags, small and large
• V e r m i c u l i t e (or equivalent)*
• Bubble wrap
• Ice
• C h a i n - o f - c u s t o d y s ea l s
• C h a i n - o f - c u s t o d y f o rm
• Survey d o c u m e n t a t i o n (i f s h i p p i n g f r o m Department o f Energy [ D O E ] or r a d i o l o g i c a l s i t e s )
• C l a s s 3 f l a m m a b l e l iquid l a b e l s
• Orientat ion l a b e l s
• C o n s i g n o r / c o n s i g n e e l a b e l s

* Check for any c l i e n t - s p e c i f i c or laboratory requirements related to the use of absorbent packag ing
mater ia l s .

2 . 5 P A C K A G I N G
The f o l l o w i n g s t e p s are to be f o l l o w e d when p a c k a g i n g l imi t ed quanti ty s a m p l e s s h ipment s .

• T a p e any interior opening in the cooler (drain p l u g ) f r o m the inside to ensure control of
interior contents. A l s o , t a p e the drain p l u g f r om the ou t s ide of the cooler.

• All sample containers wi l l be p r o p e r l y lab e l ed and the labe l p r o t e c t e d with wa t e rproo f tape
prior to sampl ing.

• At a minimum the label must contain:
- Pro j e c t name
- P r o j e c t number
- Date and time of s a m p l e c o l l e c t i o n

S a m p l e l o ca t i on
S a m p l e i d e n t i f i c a t i o n number

- C o l l e c t o r ' s ini t ial s

C D I w l F e d e r a l Programs C o r p o r a t i o n T e c h n i c a l S t a n d a r d Operat ing Procedures
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- Preservative (note amount of preservative used in misce l laneous section of the chain-of-
custody)

Wrap each container (40 ml VOA v i a l s ) in bubble wrap (secure with w a t e r p r o o f t a p e ) to
prevent breakage;
Place the bubble wrapped container into a 2.7 mil Z i p l o c ® - t y p e bag, removing t r a p p e d air.
Place wrapped containers inside a p o l y e t h y l e n e b o t t l e f i l l e d with vermiculi te; seal the b o t t l e .
(Maximum of 4 VOA vials wil l fit inside a 500-ml wide-mouth p o l y e t h y l e n e b o t t l e . )
Place s u f f i c i e n t amount of vermiculite in the bottom of the cooler to absorb any leakage that
may occur.
Place a garbage bag in the cooler.
Pack the sample s a p p r o p r i a t e l y inside the garbage bag ( b o t t l e s p l a c e d u p r i g h t ) to prevent
movement during shipment.
Place a s u f f i c i e n t amount of double-bagged ice around the s a m p l e s to maintain the required
temperature during shipment.
S e a l the garbage bag by tying or taping.
The maximum weight of the cooler shal l not exceed 30 kg (66 Ibs) for any l imi t ed quant i ty
shipment of dangerous goods.
Secure the c h a i n - p f - c u s t o d y form ( p l a c e d inside a Z i p l o c ® - t y p e bag) to the interior of the
cooler lid.
If the shipment is f r om a DOE or other f a c i l i t y , p l a c e the re su l t s of the radiat ion screen and
c o o l e r / s a m p l e survey with the chain-of-cus tody.
W r a p s t r a p p i n g tape or duct tape around both ends of the cooler and around the cooler lid.
Affix custody seals to o p p o s i t e sides of the cooler l id. Cover the cu s t ody s ea l s with clear
waterproof tape.
Mark the outside of the cooler with the proper s h i p p i n g name of the content s , corre sponding
UN number, and LTD. QTY. (as shown below).

H E X A N E S M I X T U R E
U N 1 2 0 8
L T D . Q T Y .

Place a label on the front of the cooler with the company name, contact name, phone number,
f u l l street address , and s tate with zip code for both sh ipper and recipient.
Affix a F l a m m a b l e Liquid label to the outside of the cooler.
Affix package orientation labe l s on two o p p o s i t e sides of the cooler.
Secure the marking and labe l s to the surface of the cooler with clear waterproof tape to
prevent accidental removal during shipment.
An example of cooler lab e l ing/mark ing locations is shown in Figure 1.
N O T E : No marking or labe l ing can be obscured by s t r a p p i n g or duct tape.

C D I w I F e d e r a l Programs Corporat ion T e c h n i c a l Standard Operat ing Procedures
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N O T E : The inner packag ing of dangerous g o o d s may be p l a c e d into the d e s i gna t ed cooler
for sh ipment . Other non-regulated environmental s a m p l e s may be added to the
cooler f or sh ipment .

When s h i p p i n g f r o m a DOE f a c i l i t y , the cooler wi l l be surveyed by a q u a l i f i e d r a d i a t i o n
control technician to ensure the exterior sur fac e s do not exceed 0.5 mrem/h on all sides. T h i s
survey wi l l be documented and the re su l t s reviewed by the q u a l i f i e d s h i p p e r .
C o m p l e t e t h e Dangerous G o o d s and H a z a r d o u s M a t e r i a l s I n s p e c t i o n C h e c k l i s t f o r S h i p p i n g
Limi t ed Quant i ty ( A p p e n d i x A ) .
C o m p l e t e a Dangerous G o o d s A i r b i l l .

F i g u r e 1 E x a m p l e o f C o o l e r L a b e l / M a r k i n g L o c a t i o n s
A d d r e s sLabel

S t r a p p i n g
T a p e

H e x a n e s M i x t u r e
UN 1208
L T D . Q T Y . T a p e d

Drain
Orientation L a b e l sProper S h i p p i n g Name and UN Number

Hazard C l a s s Label

3 . 0 P A C K A G I N G A N D S H I P P I N G O F S A M P L E S P R E S E R V E D W I T H S O D I U M
H Y D R O X I D E

3.1 OBJECTIVE
T h i s section provide s guidance for the shipment of soil and water environmental s a m p l e s r egula t ed
under the DOT Hazardou s M a t e r i a l s Regu la t i on s and the IATA/ICAO Dangerous G o o d s Regu la t i on s
for shipment by air and a p p l i e s only to domest ic sh ipment s .

F e d e r a l Programs C o r p o r a t i o n T e c h n i c a l S t a n d a r d Operat ing Procedures
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3.2 B A C K G R O U N D
3.2.1 D e f i n i t i o n s
S e c t i o n 1.2.1 d e f i n e s the terms relevant to this section.
3.2.2 T r a n s p o r t a t i o n
T h i s section was prepared for the shipment of sodium hydroxide (NaOH) preserved sampl e s .
3.2.3 Containers
The inner pa ckag ing container (and amount of pre s ervat ive) that may be used for these sh ipment s
includes:

Exempted Quanti t i e s of Preservatives
Preservative

NaOH 30%

Desired in F i n a l
S a m p l e

pH Cone.
>12 0.08%

Quantity o f Preservative (ml) for S p e c i f i e d
Container

40ml 1 2 5 m l
.25

250ml
0.5

500ml
1

1 L
2

5 drops = 1 ml
3.3 RESPONSIBILITY
It is the r e s p o n s i b i l i t y of the q u a l i f i e d sh ipper to determine the amount of preservative in each s a m p l e so
that accurate determination of quantities can be made.
REQUIRED E Q U I P M E N T "* ^

• . Outer packaging (for limited quantities) insulated cooler that has passed the per formance test.
• Garbage bags
• Clear tape ' • - ; ' - • '
• Duct tape ,
• S t r a p p i n g tape ( o p t i o n a l )
• Z i p l o e ® - t y p e bags, small and large
• Vermicul i t e (or equivalent)*
• Bubble wrap ( o p t i o n a l )
• Ice
• Cus t ody seals
• Chain-o f - cu s t ody form
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• Survey documentat ion (if s h i p p i n g f r o m Department of Energy [ D O E ] or r a d i o l o g i c a l s i t e s )
• C l a s s 8 corrosive l a b e l s
• Orientat ion l a b e l s
• C o n s i g n o r / c o n s i g n e e l a b e l s

• Check for any c l i e n t - s p e c i f i c or laboratory requirements r e la t ed to the use of absorbent p a c k a g i n g
material s .

3 . 5 P A C K A G I N G
S a m p l e s containing N a O H as a preservative that exceed the exempted concentrat ion of 0.08 percent
(2 ml of a 30 percent per l i t e r ) w i l l be s h i p p e d as a l i m i t e d quan t i ty per pack ing ins truc t ion Y809 of the
I A T A / I C A O Dangerous G o o d s Regu la t i on s .
The f o l l o w i n g s t e p s are to be f o l l o w e d when packag ing l i m i t e d q u a n t i t y s a m p l e s s h ipment s .

• T a p e any interior opening in the cooler (drain p l u g ) f r o m the inside to ensure control of interior
contents. A l s o , t a p e the drain p l u g f rom the ou t s id e o f the cooler.

• All s a m p l e containers w i l l be p r o p e r l y l a b e l e d and the labe l p r o t e c t e d with w a t e r p r o o f t a p e prior
to s a m p l i n g .

• At a minimum the labe l must contain:
- P r o j e c t name
- P r o j e c t number

Date and time of s a m p l e c o l l e c t i o n
S a m p l e l o ca t ion

- S a m p l e i d e n t i f i c a t i o n number
C o l l e c t o r ' s i n i t i a l s

- Preservative (note amount of preservative used in mi s c e l laneous s ec t ion of the cha in-o f-
cu s t ody)

• T h i s s t e p is o p t i o n a l ; wrap each container in bubble wrap (secure with w a t e r p r o o f t a p e ) to
prevent breakage.

• Plac e the bubble wrapped container into a 2.7 mil Z i p l o c ® - t y p e bag, removing t r a p p e d air.
• Plac e g l a s s containers inside a p o l y e t h y l e n e b o t t l e f i l l e d with vermicu l i t e; seal the b o t t l e .
• Plac e s u f f i c i e n t amount of vermicul i t e in the bot tom of the cooler to absorb any leakage that may

occur.
• Plac e a garbage bag in the cooler.
• Pack the s a m p l e s a p p r o p r i a t e l y inside the garbage bag ( b o t t l e s p l a c e d u p r i g h t ) to prevent

movement during sh ipment .
• Place a s u f f i c i e n t amount of doub l e-bagged ice around the s a m p l e s to maintain the required

temperature during shipment.
• S e a l the garbage bag by tying or t a p i n g .
• The maximum weight of the cooler shal l not exceed 30 kg (66 Ibs) for any l imi t ed quant i ty

shipment of dangerous goods.
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Secure the chain-of-cus tody form ( p l a c e d inside a Z i p l o c ® - t y p e bag) to the interior of the cooler
l id .
If the shipment is f rom a DOE or other f a c i l i t y , p l a c e the resul t s of the radiat ion screen andc o o l e r / s a m p l e survey with the chain-of-cu s tody.
Wrap s t r a p p i n g tape or duct tape around both ends of the cooler and around the cooler l id .
Affix cus tody seals to o p p o s i t e s ides of the cooler lid. Cover the cus tody s ea l s with clear
waterproof tape.
Mark the outside of the cooler with the proper s h i p p i n g name of the content s , corre sponding UN
number, and LTD. Q T Y . (as shown below).

S O D I U M H Y D R O X I D E S O L U T I O N
U N 1 8 2 4
L T D . Q T Y .

Place a label on the front of the cooler with the company name, contact name, phone number,
f u l l street address , and s ta te with zip code for both s h ipp er and re c ip i ent .
Affix a Corrosive label to the out s ide of the cooler.
Affix package orientation labe l s on two o p p o s i t e sides of the cooler.
Secure the marking and l a b e l s to the surface of the cooler with clear wa t e rproo f tape to prevent
accidental removal during shipment.
An example of cooler l a b e l i n g / m a r k i n g l o ca t i ons is shown in Figure 1.

N O T E : S a m p l e s meeting the exemption concentration of 0.08 percent N a O H by weight
will be s h i p p e d as non-regulated or non-hazardous.

N O T E : No marking or l ab e l ing can be obscured by s t r a p p i n g or duct tape.
N O T E : The inner packaging of dangerous goods may be p l a c e d into the d e s igna t ed cooler

for shipment. Other non-regulated environmental s ampl e s may be added to the
cooler for shipment.

When s h i p p i n g f r om a DOE f a c i l i t y , the cooler, wil l be surveyed by a q u a l i f i e d radiat ion control
technician to ensure the exterior surfaces do not exceed 0.5 mrem/h on all sides. T h i s surveywill be documented and the results reviewed by the qua l i f i ed sh ipper .
C o m p l e t e the Dangerous Goods and Hazardous Mater ia l s I n s p e c t i o n Check l i s t for S h i p p i n g
Limited Quantity ( A p p e n d i x A).
C o m p l e t e a Dangerous Goods A i r b i l l .
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4 . 0 P A C K A G I N G A N D S H I P P I N G O F S A M P L E S P R E S E R V E D W I T H H Y D R O C H L O R I C
A C I D

4.1 O B J E C T I V E
T h i s section prov ide s guidance for the shipment of soil and water environmental s a m p l e s r egu la t ed
under the DOT Hazardous Material s Regulations and the IATA/ICAO Dangerous Goods Regulations
for shipment by air and a p p l i e s only to domest ic s h ipmen t s .
4.2 B A C K G R O U N D
4.2.1 D e f i n i t i o n s
S e c t i o n 1.2.1 d e f i n e s the terms relevant to th i s section.
4.2.2 T r a n s p o r t a t i o n
T h i s s ec t ion was prepared f or th e shipment o f hydro ch l or i c acid (HC1) preserved s a m p l e s .
4.2.3 C o n t a i n e r s
The inner packag ing container (and amount of pre s ervat ive) that may be used for these s h i p m e n t s
inc lude s:

Exempt ed quant i t i e s o f pre s ervat ive s
Preservative

H C 1 2N

Desired in F i n a l
S a m p l e

pH
<2

Cone.
0.04%

Quantity o f Preservative ( m l ) f o r S p e c i f i e d
Container

40ml
.2

1 2 5 m l
.5

250ml
1

500ml 1 L

5 drop s = 1 ml
4.3 RESPONSIBILITY
It is the r e s p o n s i b i l i t y of the q u a l i f i e d s h i p p e r to determine the amount of pre servat ive in each s a m p l e so
that accurate determination of quanti t ie s can be made.
4.4 R E Q U I R E D E Q U I P M E N T

• Outer packaging (for l imited quant i t i e s) in su la t ed cooler that has pas sed the p e r f o r m a n c e t e s t .
• Garbage bags
• Clear tape
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• Duct tape
• S t r a p p i n g tape ( o p t i o n a l )
• Z i p l o c ® - t y p e bags, small and large
• Vermicu l i t e (or equivalent)*
• Bubble wrap
• Ice
• Cus tody seals
• Chain-o f - cu s t ody f orm
• Survey documentation (if s h i p p i n g f r o m Department of Energy [ D O E ] or r a d i o l o g i c a l s i t e s )
• C l a s s 8 corrosive lab e l s
• Orientation labels
• Cons ignor/ con s ignee l a b e l s

* Check for any c l i e n t - s p e c i f i c or laboratory requirements re lated to the use of absorbent p a c k a g i n g
materials.

4.5 PACKAGING
T h e f o l l o w i n g s t ep s are to be f o l l o w e d when packag ing l imi t ed quanti ty s a m p l e s sh ipment s .

• T a p e any interior opening in the cooler (drain p l u g ) f r o m the inside to ensure control of
interior contents. A l s o , tape the drain p l u g f r o m the out s ide of the cooler.

• All sample containers wi l l be p r o p e r l y labe l ed and the label p r o t e c t e d with wa t erproo f t a p e
prior to sampling.

• At a minimum the label must contain:
- Proj e c t name
- Projec t number
- Date and time of sample c o l l e c t i o n

S a m p l e location
- S a m p l e i d e n t i f i c a t i o n number
- C o l l e c t o r ' s ini t ial s
- Preservative (note amount of preservative used in misce l laneous section'of the chain-of-

cus tody) -
• Wrap each container (40 ml VOA via l s) in bubble wrap (secure with wat erproo f t a p e ) to

prevent breakage.
• Place the bubble wrapped container into a 2.7 mil Z i p l o c ® - t y p e bag, removing t rapped air.
• Place wrapped containers inside a p o l y e t h y l e n e b o t t l e f i l l e d with vermiculite; seal the bo t t l e .

(Maximum of 4 VOA vials wil l fit inside a 500-ml wide-mouth p o l y e t h y l e n e b o t t l e . )
• Place s u f f i c i e n t amount of vermiculite in the bottom of the cooler to absorb any leakage that

may occur.
• : Place a garbage bag in the cooler.
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Pack the s a m p l e s a p p r o p r i a t e l y ins ide the garbage bag ( b o t t l e s p l a c e d u p r i g h t ) to prevent
movement during sh ipment .
Place a s u f f i c i e n t amount of d o u b l e - b a g g e d ice around the s a m p l e s to maintain the required
t emperature during shipment.
S e a l the garbage bag by tying or tap ing .
The maximum weight of the cooler sha l l not exceed 30 kg (66 Ibs) for any l i m i t e d quant i ty
shipment of dangerous goods.
Secure the cha in-o f - cu s t ody f o r m ( p l a c e d inside a Z i p l o c ® - t y p e bag) to the interior of the
cooler l id .
If the shipment is f r o m a DOE or other f a c i l i t y , p l a c e the r e su l t s of the rad ia t i on screen and
c o o l e r / s a m p l e survey with the cha in-o f- cu s t ody.
W r a p s t r a p p i n g tape or duct tape around both ends of the cooler and around the cooler l id .
Affix cu s tody seal s to o p p o s i t e s ides o f the cooler l id. Cover the cu s tody s ea l s with c l ear
w a t e r p r o o f tape .
Mark the out s ide of the cooler with the proper s h i p p i n g name of the cont ent s , c orr e spond ing
UN number, and LTD. QTY. (as shown below).

H Y D R O C H L O R I C A C I D S O L U T I O N
U N 1 7 8 9
L T D . Q T Y .

P l a c e a label on the f ron t of the cooler with the company name, contact name, phone number,
ful l street addre s s , and s tate with zip code for both s h i p p e r and rec ip i ent .
Affix a Corrosive label to the out s ide of the cooler.
Affix package orientat ion l a b e l s on two o p p o s i t e s ides o f the cooler.
Secure the marking and l a b e l s to the sur face of the cooler with clear w a t e r p r o o f t a p e to
prevent ac c identa l removal during sh ipment .
An exampl e of cooler l a b e l i n g / m a r k i n g l o ca t i ons is shown in F i g u r e 1.
N O T E : S a m p l e s meet ing the e x empt i on concentration o f 0.04 percent HC1 by weight w i l l

be s h i p p e d as non-regulated or non-hazardous.
N O T E : No marking or l a b e l i n g can be obscured by s t r a p p i n g or duct tape .
N O T E : The inner p a c k a g i n g of dangerous good s may be p l a c e d into the d e s i gna t ed cooler

for shipment. Other non-regulated environmental s a m p l e s may be added to the
cooler f or shipment.

When s h i p p i n g f r o m a DOE f a c i l i t y , the cooler wi l l be surveyed by a q u a l i f i e d radia t ion
control technician to ensure the exterior sur fac e s do not exceed 0.5 mrem/h on all sides. T h i s
survey wi l l be documented and the r e su l t s reviewed by the q u a l i f i e d s h i p p e r .
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• C o m p l e t e the Dangerous G o o d s and H a z a r d o u s Mater ia l s I n s p e c t i o n C h e c k l i s t for S h i p p i n g
Limited Quantity ( A p p e n d i x A).

• C o m p l e t e a Dangerous Goods A i r b i l l .

5 . 0 P A C K A G I N G A N D S H I P P I N G O F S A M P L E S P R E S E R V E D W I T H N I T R I C A C I D
5.1 O B J E C T I V E
T h i s section provides guidance for the shipment of soil and water environmental s a m p l e s r e g u l a t e d
under the DOT H a z a r d o u s Mater ia l s Regulat ions and the IATA/ICAO Dangerous G o o d s Regu la t i on s
for shipment by air and a p p l i e s only to domestic shipments .
5.2 B A C K G R O U N D
5.2.1 D e f i n i t i o n s
S e c t i o n 1.2.1 d e f i n e s the terms relevant to this section.
5.2.2 T r a n s p o r t a t i o n
T h i s section was prepared for the shipment of nitric acid (HNOs) preserved sample s .
5.2.3 Containers
The inner packaging container (and amount of pre servat ive) that may be used for these sh ipment s
includes:

Exempted quantities of preservatives
Preservative

H N O 3 ' 6 N

Desired in F i n a l
S a m p l e

p H -
<2

Cone.
0.15%

Quantity of Preservative (ml) for S p e c i f i e d
Container

40ml 125ml
2

250ml
4

500ml
5

1 L
8

5 drops = 1 ml
5.3 RESPONSIBILITY
It is the r e s p o n s i b i l i t y of the q u a l i f i e d sh ipper to determine the amount of preservative in each s a m p l e so
that accurate determination of quantities can be made.
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5.4 R E Q U I R E D E Q U I P M E N T
• Outer p a c k a g i n g ( f o r l imited quant i t i e s) in su la t ed cooler that has pas s ed the p e r f o r m a n c e te s t .
• Garbage bags
• Clear tape
• Duct t a p e
• S t r a p p i n g t a p e ( o p t i o n a l )
• Z i p l o c ® - t y p e bags, small and large
• V e r m i c u l i t e (or equivalent)*
• Bubble wrap ( o p t i o n a l )
• Ice
• C u s t o d y seal s
• C h a i n - o f - c u s t o d y f o rm
• Survey documentat ion (if s h i p p i n g f r o m Department o f Energy [ D O E ] or r a d i o l o g i c a l s i t e s )
• C l a s s 8 corrosive l a b e l s
• Orientation l a b e l s
• C o n s i g n o r / c o n s i g n e e l a b e l s

* Check for any c l i e n t - s p e c i f i c or laboratory requirements r e la t ed to the use of absorbent p a c k a g i n g
material s .

5 . 5 P A C K A G I N G
S a m p l e s containing HNOs as a pre s ervat ive that exceed the e x e m p t e d concentrat ion of 0.15%
wil l be s h i p p e d as a l imi t ed quant i ty per p a c k i n g instruct ion Y807 of the IATA/ICAO Dangerous G o o d s
Regula t i on s .
The f o l l o w i n g s t eps are to be f o l l o w e d when packaging limited quantity sample s shipments.

• T a p e any interior opening in the cooler (drain p l u g ) f r o m the inside to ensure control of
interior contents . A l s o , t a p e the drain p l u g f r o m the out s ide o f the cooler.

• All s a m p l e containers wi l l be p r o p e r l y l a b e l e d and the labe l p r o t e c t e d with wa t e rproo f t a p e
prior to sampl ing .

• At a minimum the label must contain:
- Pro j e c t name
- P r o j e c t number
- Date and time of s ampl e c o l l e c t i o n

S a m p l e l o ca t ion
S a m p l e i d e n t i f i c a t i o n number
C o l l e c t o r ' s i n i t i a l s

- Preservative (note amount of preservative used in mi s c e l laneou s s ec t ion of the chain-of-
cu s t ody)
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T h i s s t e p is o p t i o n a l ; wrap each container in bubble wrap (secure with wa t e rproo f t a p e ) to
prevent breakage.
Place the bubble wrapped container into a 2.7 mil Z i p l o c ® - t y p e bag, removing t r a p p e d air.
Place g la s s containers inside a p o l y e t h y l e n e b o t t l e f i l l e d with vermiculi te; seal the b o t t l e .
Place s u f f i c i e n t amount of vermiculite in the bottom of the cooler to absorb any leakage that
may occur.
Place a garbage bag in the cooler.
Pack the s a m p l e s a p p r o p r i a t e l y inside the garbage bag ( b o t t l e s p l a c e d u p r i g h t ) to prevent
movement during shipment.
Place a s u f f i c i e n t amount of double-bagged ice around the s ampl e s to maintain the required
temperature during shipment.
S e a l the garbage bag by tying or taping.
The maximum weight of the cooler shal l not exceed 30 kg (66 Ibs) for any l imi t ed quant i ty
shipment of dangerous goods.
Secure the chain-of-cus tody f orm ( p l a c e d inside .a Z i p l o c ® - t y p e bag) to the interior of the
cooler l id .
If the shipment is f r om a DOE or other f a c i l i t y , p l a c e the resul t s of the radiat ion screen and
c o o l e r / s a m p l e survey with the chain-of-cus tody.
Wrap s t r a p p i n g tape or duct tape around both ends of the cooler and around the cooler l i d .
Affix custody seals to o p p o s i t e s ides of the cooler l id . Cover the cu s t ody s ea l s with clear
waterproof tape.
Mark the outside of the cooler with the proper s h i p p i n g name of the content s , corre sponding
UN number, and LTD. QTY. (as shown below).

N I T R I C A C I D S O L U T I O N (with less then 20%)
U N 2 0 3 1
L T D . Q T Y .

Place a label on the front of the cooler with the company name, contact name, phone number,
f u l l street address, and s tate with zip code for both sh ipper and recipient.
Affix a Corrosive label to the outside of the cooler.
Affix package orientation labe l s on two o p p o s i t e sides of the cooler.
Secure the marking and labe l s to the surface of the cooler with clear waterproof tape to
prevent accidental removal during shipment.
An example of cooler lab e l ing/mark ing locations is shown in Figure 1.
N O T E : ^ S a m p l e s - m e e t i n g the exemption concentration of 0.15 percent HNO 3 by weight

will be s h i p p e d as non-regulated or non-hazardous.
N O T E : No marking or labe l ing can be obscured by s t r a p p i n g or duct tape.
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N O T E : The inner p a c k a g i n g of dangerous good s may be p l a c e d into the d e s i g n a t e d cooler
for sh ipment . Other non-regulated environmental s a m p l e s may be added to the
cooler f or shipment.

When s h i p p i n g f r o m a DOE f a c i l i t y , the cooler wi l l be surveyed by a q u a l i f i e d r a d i a t i o n
control technician to ensure the exterior sur fac e s do not exceed 0.5 mrem/h on all sides. T h i s
survey wi l l be documented and the r e su l t s reviewed by the q u a l i f i e d sh ipper .
C o m p l e t e t h e Dangerous G o o d s a n d H a z a r d o u s M a t e r i a l s I n s p e c t i o n C h e c k l i s t f o r S h i p p i n g
Limited Quanti ty ( A p p e n d i x A ) .
C o m p l e t e a Dangerous G o o d s A i r b i l l .

6 . 0 P A C K A G I N G A N D S H I P P I N G O F S A M P L E S P R E S E R V E D W I T H S U L F U R I C A C I D
6.1 O B J E C T I V E
T h i s s ec t ion p r o v i d e s guidance for the shipment of soil and water environmental s a m p l e s r egu la t ed
under the DOT Hazardou s M a t e r i a l s R e g u l a t i o n s and the IATA/ICAO Dangerous G o o d s R e g u l a t i o n s
for shipment by air and a p p l i e s only to domes t i c s h ipment s .
6.2 B A C K G R O U N D
6.2.1 D e f i n i t i o n s
S e c t i o n 1.2.1 d e f i n e s the terms relevant to this sect ion.
6.2.2 T r a n s p o r t a t i o n
T h i s section was prepared for the sh ipment o f s u l f u r i c acid (H2SO4) preserved s a m p l e s .
6.2.3 Conta iner s
The inner packag ing container (and amount of pre servat ive) that may be used for these s h i p m e n t s
includes:

E x e m p t e d quant i t i e s o f pre s ervat ive s
Preservative

H 2 S 0 4 37N

Desired in F i n a l
S a m p l e

pH
<2

Cone.
0.35%

Quantity o f Preservative (ml) for S p e c i f i e d
Container

40ml
.1

1 2 5 m l
.25

250ml
0.5

500ml
1

1 L
2

5 drops = 1 ml
F e d e r a l Programs C o r p o r a t i o n T e c h n i c a l S t a n d a r d Operat ing Procedures



P A C K A G I N G A N D S H I P P I N G O F
E N V I R O N M E N T A L S A M P L E S

SOP: 2-1
Revision: 1
Date: June 20, 2001
Page 18 of 27

6.3 RESPONSIBILITY
It is the r e s p o n s i b i l i t y of the q u a l i f i e d s h i p p e r to determine the amount of preservative in each s a m p l e so
that accurate determination of quantities can be made.
6.4 R E Q U I R E D E Q U I P M E N T

• Outer packaging (for limited quant i t i e s) insulated cooler that has passed the p e r f o rmanc e te s t .
• Garbage bags
• Clear tape
• Duct tape
• S t r a p p i n g tape ( o p t i o n a l )
• Z i p l o c ® - t y p e bags, small and large
• Vermicu l i t e (or equivalent)*
• Bubble wrap
• Ice
• C u s t o d y seals
• Chain-o f- cu s t ody f orm
• Survey documentation (if s h i p p i n g f r o m Department of Energy [DOE] or rad io l og i ca l s i t e s )
• C l a s s 8 corrosive labe l s
• Orientation labe l s
• Cons ignor/ con s igne e l a b e l s

* Check for any c l i e n t - s p e c i f i c or laboratory requirements related to the use of absorbent p a c k a g i n g
materials.

6.5 PACKAGING
S a m p l e s containing H2SO4 as a preservative that exceed the exempted concentration of 0.35 percent w i l l
be s h ipp ed as a limited quantity per packing instruction Y809 of the IATA/ICAO Dangerous G o o d s
Regulations.
The f o l l o w i n g s t e p s are to be f o l l o w e d when packaging l imited quantity s a m p l e s shipments .

• T a p e any interior opening in the cooler (drain p l u g ) f r o m the inside to ensure control of
interior contents. A l s o , tape the drain p l u g f rom the outside of the cooler.

• All sample containers wi l l be p r o p e r l y labe led and the label pro t e c t ed with waterproo f tape
prior to sampling.

• At a minimum the label must contain:.
- Projec t name
- Proj e c t number
- Date and time of sample c o l l e c t i o n

F e d e r a l Programs Corpora t i on T e c h n i c a l S t a n d a r d Operating Procedures
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S a m p l e l o c a t i o n
S a m p l e i d e n t i f i c a t i o n number

- C o l l e c t o r ' s in i t ia l s
- _ Preservative (no t e amount of preservative used in mi s c e l l aneou s sec t ion of the chain-o f-

c u s t o d y )
• Wrap each g l a s s container in bubble wrap (secure with wa t erproo f t a p e ) to prevent breakage.
• Place the bubble wrapped container into a 2.7 mil Z i p l o c ® - t y p e bag, removing t r a p p e d air.
• P l a c e g l a s s containers inside a p o l y e t h y l e n e b o t t l e f i l l e d with vermicu l i t e; seal the b o t t l e .
• P l a c e s u f f i c i e n t amount of vermicul i t e in the bottom of the cooler to absorb any l eakage that

may occur.
• P l a c e a garbage bag in the cooler.
• Pack the s a m p l e s a p p r o p r i a t e l y ins ide the garbage bag ( b o t t l e s p l a c e d u p r i g h t ) to prevent

movement during sh ipment .
• P l a c e a s u f f i c i e n t amount of doub l e -bagged ice around the s a m p l e s to maintain the required

temperature during sh ipment .
• S e a l the garbage bag by ty ing or t a p i n g .
• The maximum weight of the cooler s h a l l not exceed 30 kg (66 Ibs) for any l imi t ed quanti ty

shipment of dangerous goods.
• Secure the c h a i n - o f - c u s t o d y form ( p l a c e d inside a Z i p l o c ® - t y p e bag) to the interior of the

cooler lid.
• If the shipment is f r o m a DOE or other f a c i l i t y , p l a c e the r e su l t s of the rad ia t i on screen and

c o o l e r / s a m p l e survey with the cha in-o f- cu s t ody .
• W r a p s t r a p p i n g tape or duct t a p e around both ends of the cooler and around the cooler lid.
• Affix cu s t ody s eal s to o p p o s i t e s ide s o f the cooler l id. Cover the cu s t ody seals with clear

w a t e r p r o o f tape .
• Mark the out s ide of the cooler with the p r o p e r s h i p p i n g name of the c on t en t s , corre sponding

UN number, and LTD. QTY. (as shown below).
S U L F U R I C A C I D S O L U T I O N
U N 2 7 9 6
L T D . Q T Y .

Place a label on the f r o n t of the cooler with the company name, contact name, phone number,
full street addres s , and s ta t e with zip code for both s h i p p e r and re c ip i ent .
Affix a Corrosive label to the ou t s ide of the cooler.
Affix package orientation l a b e l s on two o p p o s i t e s ides of the cooler.
Secure the marking and l a b e l s to the sur fac e of the cooler with clear w a t e r p r o o f t a p e to prevent
acc iden ta l removal during shipment.
An example of cooler l a b e l i n g / m a r k i n g l o ca t i on s is shown in F i g u r e 1.
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N O T E : S a m p l e s meeting the exemption concentration of 0.35 percent H2SO4 by weight
wil l be s h i p p e d as non-regulated or non-hazardous.

N O T E : No marking or labe l ing can be obscured by s t r a p p i n g or duct tape .
N O T E : The inner packaging of dangerous goods may be p l a c e d into the d e s i gna t ed cooler

for shipment. Other non-regulated environmental sample s may be added to the
cooler for shipment.

When s h i p p i n g f r o m a DOE f a c i l i t y , the cooler wi l l be surveyed by a q u a l i f i e d rad ia t i on control
technician to ensure the exterior surface s do not exceed 0.5 rnrem/h on all sides. T h i s survey
will be documented and the results reviewed by the q u a l i f i e d sh ipper .
C o m p l e t e th e Dangerous G o o d s and Hazardou s Mater ia l s I n s p e c t i o n C h e c k l i s t f or S h i p p i n g
Limited Quantity ( A p p e n d i x A).
C o m p l e t e a Dangerous Good s A i r b i l l .

7 . 0 P A C K A G I N G A N D S H I P P I N G O F L I M I T E D Q U A N T I T Y R A D I O A C T I V E S A M P L E S
7.1 O B J E C T I V E
T h i s section provide s guidance for the shipment of soil and water environmental s a m p l e s r egu la t ed
under the DOT Hazardous Mater ia l s Regula t ions and the IATA/ICAO Dangerous G o o d s Regu la t i on s
for shipment by air and .app l i e s only to domest ic sh ipments .
7.2 B A C K G R O U N D
7.2.1 D e f i n i t i o n s
S e c t i o n 1.2.1 d e f i n e s the terms relevant to this section.
7.2.2 T r a n s p o r t a t i o n
T h i s section was prepared for the shipment of environmental sampl e s containing radioact ive mater ia l s in
limited quantities. . . -
7.2.3 Containers
The inner packaging containers that may be used for these sh ipments include:

• Any size sample container
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7 .3 DESCRIPTION/RESPONSIBILITIES
• The q u a l i f i e d s h i p p e r wil l s h ip a l l s a m p l e s that meet the C l a s s 7 d e f i n i t i o n o f radioac t ive

mater ial s and meet the a c t iv i ty requirements s p e c i f i e d in T a b l e 7 of 49 CFR 173.425, as
Radioact ive M a t e r i a l s in Limi t ed Quanti ty. The q u a l i f i e d s h i p p e r w i l l v e r i f y that a l l
package s and their content s meet the requirements of 49 CFR 173.421, "Limited Quanti t i e s
of Radioactive Materials."

• The packaging used for s h i p p i n g w i l l meet the general requirements for packag ing and
package s s p e c i f i e d in 49 CFR 173.24 and the general d e s ign requirements prov ided in
173.410. T h e s e s tandards s ta t e that a package must be capab l e of w i t h s t a n d i n g the e f f e c t s of
any acc e l era t ion, vibration, or vibration resonance that may arise under normal c ond i t i on of
transport without any d e t e r i o r a t i o n in the e f f e c t i v e n e s s of the c l o s i n g device s on the various
r e c e p t a c l e s or in the in t egr i ty of the package as a whole and without l oo s en ing or
u n i n t e n t i o n a l l y re l ea s ing the nuts, b o l t s , or other securing devices even a f t e r r e p e a t e d use.

• If the sh ipment i s f r o m a Department o f Energy ( D O E ) f a c i l i t y , r a d i o l o g i c a l screenings w i l l
be c o m p l e t e d on all s a m p l e s taken. The q u a l i f i e d s h i p p e r w i l l review the r e s u l t s of each
screening ( a l p h a , beta, and gamma s p e c i a t i o n ) . S a m p l e s w i l l not be s h i p p e d o f f s i t e until the
r a d i o l o g i c a l screening has been p e r f o r m e d .

• The t o t a l a c t i v i t y for each package wi l l not exceed the relevant l i m i t s l i s t e d in T a b l e 7 of 49
CFR 173.425. The AZ value of the material w i l l be c a l c u l a t e d based on all r a d i o n u c l i d e s
f ound during previous i n v e s t i g a t i o n s (if any) in the area f r om which the s a m p l e s are derived.
The A2 values to be used w i l l be the most re s tr i c t ive of all p o t e n t i a l r a d i o n u c l i d e s as l i s t e d in
49 CFR 173.435.

• The rad ia t i on level at any point on the external s u r f a c e of the p a c k a g e bearing the s a m p l e ( s )
w i l l not exceed 0.005 m S v / h o u r (0.5 mrem/hour). T h e s e w i l l be v e r i f i e d by dose and a c t i v i t y
monitoring prior to shipment of the package.

• The removable rad ioac t ive s ur fa c e contamination on the external s u r f a c e of the package w i l l
not exceed the l imi t s s p e c i f i e d in 49 CFR 173.443(a). COM F e d e r a l w i l l use the DOE-
e s t ab l i s h ed f r e e release criteria for removable sur fa c e contamination of l e s s than 20 d p m / 1 0 0
cm2 ( a l p h a ) and 1000 d p m / 1 0 0 cm2 ( b e t a / g a m m a ) . It should be noted that these values are
more conservative than the DOT requirements for removable s ur fa c e contamination.

• The q u a l i f i e d s h i p p e r w i l l v e r i f y that the o u t s i d e of the inner p a c k a g i n g is marked
"Radioactive".

• The q u a l i f i e d s h i p p e r wil l v e r i f y that the e x c ep t ed packages prepared for shipment under the
provis ions of 49 CFR 173.421 have a notice enc l o s ed , or shown on the out s ide of the
package , that reads, 'This package con forms to the condi t ions and l i m i t a t i o n s s p e c i f i e d in 49
CFR 173.421 for radioac t ive material , e x c ep t ed package- l imi t ed quanti ty o f mater ia l ,
U N 2 9 1 0 " .
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7.4 REQUIRED E Q U I P M E N T
• Cooler or other ac c ep tab l e outer packaging
• Garbage bags
• Clear tape
• Duct tape
• S t r a p p i n g tape ( o p t i o n a l )
• Z i p l o c ® - t y p e bags, small and large
• . Vermicul i t e (for water s a m p l e s ) or equivalent*
• Bubble wrap ( o p t i o n a l )
• Ice (if necessary)
• C u s t o d y seals
• Chain-o f-cu s tody f orm
• Survey do cumenta t i on/rad ia t i on screening re sul t s (if s h i p p i n g f r o m DOE or r a d i o l o g i c a l

s i t e s) ..
• Orientation labe l s
• Exempted quantities label
• Cons ignor/cons ignee labe l s

• Check for any c l i e n t - s p e c i f i c or laboratory requirements r e la t ed to the use of absorbent p a c k a g i n g
materials.

7.5 PACKAGING
The f o l l o w i n g s t ep s are to be f o l l o w e d when packaging limited quantity sampl e s shipments.

• The cooler is to .be surveyed by a q u a l i f i e d radiat ion control technician to ensure the exterior
surface s do not exceed 0.5 mrem/h on all sides. T h i s survey wi l l be documented and the r e su l t s
reviewed by the q u a l i f i e d sh ipper.

• T a p e any interior opening in the cooler (drain p l u g ) f r om the inside to ensure control of interior
contents. A l s o , t ape the drain p l u g f r o m the outs ide of the cooler.

• All sample containers wi l l be p r o p e r l y labe l ed and the label pro t e c t ed with waterproo f tape prior
to samp ling.

• At a minimum the label must contain:
- Pro j e c t name '
- Proje c t number
- Date and time of sample c o l l e c t i on
- S a m p l e location
- S a m p l e i d e n t i f i c a t i o n number
- C o l l e c t o r ' s i n i t i a l s '

• T h i s s t ep is o p t i o n a l ; wrap each container in bubble wrap (secure with wa t erproo f t a p e ) to
prevent breakage.

F e d e r a l Programs Corpora t i on T e c h n i c a l Standard Operating Procedures
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• Plac e s u f f i c i e n t amount of vermicul i t e , or approved p a c k a g i n g mater ia l , in the bot tom of the
cooler to absorb any leakage that may occur.

• Plac e a garbage bag in the cooler.
• Pack the s a m p l e s a p p r o p r i a t e l y inside the garbage bag ( b o t t l e s p l a c e d u p r i g h t ) to prevent

movement during sh ipment .
• If required, p l a c e a s u f f i c i e n t amount of doub l e -bagged ice around the s a m p l e s to maintain the

required temperature during shipment.
• S e a l the garbage bag by tying or tap ing .
• Plac e a labe l marked "Radioactive" on the out s ide of the sealed bag.
• Enc lo s e a notice that inc lude s the name of the consignor or consignee and the f o l l o w i n g

s ta t ement: "Thi s pa ckage conforms to the condi t ions and l i m i t a t i o n s s p e c i f i e d in 49 CFR
173.421 f or radioact ive mater ia l , e x c e p t e d p a c k a g e - l i m i t e d quant i ty o f mater ia l , U N 2 9 1 0 .

• The maximum weight of the package sha l l not exceed 30 kg (66 Ibs) for any l i m i t e d quant i ty
sh ipment of dangerous goods .

• Secure the c h a i n - o f - c u s t o d y f o rm ( p l a c e d inside a Z i p l o c ® - t y p e bag) to the interior of the cooler
l id .

• If the shipment is f r o m a DOE or other f a c i l i t y , p l a c e the r e su l t s of the rad ia t i on screen and
c o o l e r / s a m p l e survey with the chain-of-cu s tody.

• If a cooler is used, wrap s t r a p p i n g t a p e or duct tape around both ends of the cooler and around
the cooler lid.

• Affix cu s t ody seal s to o p p o s i t e s ides o f the cooler l id. Cover the c u s t o d y s ea l s with clear
wat erproo f tape.

• Plac e a labe l on the f r on t of the cooler with the company name, contact name, phone number,
ful l street addre s s , and s t a t e with zip code for both s h i p p e r and rec ip i ent .

• Affix p a c k a g e orientat ion l a b e l s on two o p p o s i t e s ides o f the c o o l e r / p a c k a g e .
• Affix a c o m p l e t e d E x c e p t e d Quanti t ie s label to the side of the c o o l e r / p a c k a g e .
• Secure any marking and l a b e l s to the sur fa c e of the cooler with clear wa t erproo f t a p e to prevent

acc identa l removal during sh ipment .
• An exampl e of the cooler l a b e l i n g / m a r k i n g is shown in F i g u r e 2.

N O T E : No marking or l a b e l i n g can be obscured by s t r a p p i n g or duct tape .
• C o m p l e t e the S h i p m e n t Q u a l i t y Assurance C h e c k l i s t ( A p p e n d i x B).

N O T E : Except as provided in 49 CFR 173.426, the package w i l l not contain more than 15
grams of 2 3 5U.
N O T E : A dec lara t i on of dangerous goods is not required.
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F i g u r e 2 Radioact ive Material - L i m i t e d Quant i ty Coo l e r Marking E x a m p l e
A d d r e s s Label

S t r a p p i n g
T a p e

T h i s package conforms to the condi t i ons and• l i m i t a t i o n s s p e c i f i e d in 49 CFR 173.421 for
Radioactive M a t e r i a l , excepted package -l i m i t e d quant i ty o f mater ia l , U N 2 9 1 0 .

L i m i t e d Quanti ty N o t i c e \

T a p e d
Drain

Orientat ion Labe l s
E x e m p t e d Quant i t i e s Label

8.0 R E F E R E N C E S
U.S. Environmental Protec t ion Agency, Sampler's Guide to the Contract Laboratory Program,
E P A / 5 4 0 / P - 9 0 / 0 0 6 , December 1990.
U.S. Environmental Protec t ion Agency, Region IV, Standard Operating Procedures and Quality
Assurance Manual, February 1991.
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APPENDIX B
S H I P M E N T Q U A L I T Y A S S U R A N C E C H E C K L I S T

Date: S h i p p e r : . Des t inat ion:
I t e m ( s ) Description:
R a d i o n u c l i d e ( s ) : __
R a d i o l o g i c a l Survey Resul t s: s u r f a c e .
Instrument Used: M f g r : _______
S/N:___________________

_mrem/hr 1 meter.
___ M o d e l : __

Cal Date:

Yes N o
L I M I T E D Q U A N T I T Y O R I N S T R U M E N T A N D A R T I C L E

1. S t r o n g t i gh t package (package that wil l not leak material during c ond i t i on s n o r m a l l y
inc identa l to t ran spor ta t i on).

2. Radia t ion l ev e l s at any point on the external s ur fa c e of package less than or equal to 0.5
mrem/hr.

3. Removable surface contamination le s s than 20 d p m / 1 0 0 cm2 ( a l p h a ) and 1000 d p m / 1 0 0 cm2

(be ta /gamma).
4. Outs ide inner package bears the marking "Radioactive".
5. Package contains less than 15 grams of 235U (check yes if 235U not present).
6. N o t i c e enclosed in or on the package that includes the consignor or consignee and the

s ta t ement , "This package conforms to the c ond i t i on s and l i m i t a t i o n s s p e c i f i e d in 49 CFR
173.421 for radioactive material , e x c e p t e d p a c k a g e - l i m i t e d quantity o f mater ial , U N 2 9 1 0 . "

7. A c t i v i t y le s s than that s p e c i f i e d in 49 CFR 173.425. Permis s ib l e package l imi t:
Package Quanti ty:

8. On all air sh ipment s , the s ta t ement , Radioact ive M a t e r i a l , ex c ep t ed pa ckage- l imi t ed quantity
of material shall be noted on the air waybil l .

Q u a l i f i e d S h i p p e r : . Signature:
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P R O J E C T - S P E C I F I C M O D I F I C A T I O N

S O P T i t l e :
Sop N o . : *- I
Revision: ^____Date: b~LO -0\

T e c h n i c a l Revie QA Reviewiew: Vr
A p p r o v e d and I s s u e d : .

Project Manager S i g n a t u r e / D a t e

Projec t N o . . Cl i ent:
Reason for and Duration of M o d i f i c a t i o n :

M o d i f i c a t i o n (attach add i t i ona l sheets if necessary; state section and page number when a p p l i c a b l e ) :

COM F E D E R A L PROGRAMS CORPORATION Technical Standard Operating Procedures

P a g e _ _ o f _ _



I
S a m p l e s c o l l e c t ed during this inves t igation will be p a c k a g e d and s h i p p e d in accordance |
with CDM F e d e r a l SOP 2-1 Packaging and S h i p p i n g of Environmental S a m p l e s
( A p p e n d i x B), with modi f i ca t i on . The p r o p o s e d mod i f i ca t i on s to SOP 2-1 are as f o l l o w s : •
Sect ion 1.4, Required Equipment - No vermiculite or other absorbent material will be
used. No bubble wrap or ice will be used. •
Sect ion 1.5, Procedures - Lining the cooler with a garbage bag is determined not to be
necessary since the sample s will already be double-bagged. No vermiculite or other I
absorbent material will be used to pack the samples. No ice will be used. •

I
I
I
I
I
I
I
I
I
I
I
I
I
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Technica l
A p p r o v e d :

Signatur e /Dat e

1.0 O B J E C T I V E
The ob j e c t iv e of this standard operat ing procedure (SOP) is to set CDM F e d e r a l criteria for content
entry and form of f i e l d logbooks. F i e l d logbooks are an essential tool to document f i e l d a c t iv i t i e s for
historical and l ega l purpose s .

2.0 B A C K G R O U N D
2.1 D e f i n i t i o n s
Biota - The f l o r a and fauna of a region.
Magnetic Decl inat ion Corrections - C o m p a s s a d j u s t m e n t s to correct for the angle between magnetic
north and geographical meridians.
2.2 Discussion
I n f o r m a t i o n recorded in f i e l d logbooks includes f i e l d team names, observations, data, c a l c u l a t i o n s ,
d a t e / t i m e , weather, and de s c r ip t i on of the data co l l e c t i on ac t iv i ty, methods , instruments, and result s .
A d d i t i o n a l l y , the logbook may contain deviat ions from p l a n s and de s c r ip t i on s of wastes, b io ta ,
geologic material, and site f ea ture s inc luding sketches, maps, or drawings as a p p r o p r i a t e .

3.0 RESPONSIBILITIES
F i e l d Team Leader (FTL) - The FTL is re spons ib le for ensuring that the format and content of dataentries are in accordance with this procedure.
S i t e Personnel - All CDM Federa l employees who make entries in f i e l d l ogbook s during onsite
activit ies are required to read this procedure prior to engaging in this activity. The FTL will assign
f i e l d logbooks to site personnel who will be r e spons ib l e for their care and maintenance. Site personnel
will return f i e l d logbooks to the records f i l e at the end of the assignment.

F e d e r a l Program* Corporation T e c h n i c a l Standard Operating Procedures
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4.0 REQUIRED EQUIPMENT
• S i t e - s p e c i f i c p l a n s
• Field notebook
• I n d e l i b l e b lack or blue ink pen
• Ruler or s imi lar scale

5.0 PROCEDURES
5.1 P r e p a r a t i o n
In a d d i t i o n to thi s S O P , si te personnel r e s p o n s i b l e for maintaining l ogbook s must be f a m i l i a r with al l
procedure s a p p l i c a b l e to the f i e l d a c t iv i ty being p e r f o r m e d . T h e s e procedures should be consul t ed as
necessary to obtain s p e c i f i c in format ion about equipment and s u p p l i e s , h e a l t h and s a f e t y , sample
c o l l e c t i o n , packaging, decontamination, and documentation. T h e s e procedures should be located at
t h e f i e l d o f f i c e .
Field l ogbook s shal l be bound with l ined, c on s e cu t iv e ly numbered pages . All p a g e s must be
numbered prior to ini t ia l use of the logbook. Prior to use in the f i e l d , each logbook wi l l be marked
with a s p e c i f i c document control number issued by the document control adminis trator, if required by
the contract qual i ty i m p l e m e n t a t i o n p l a n (QIP). Not al l c on trac t s require document control numbers.
The f o l l o w i n g i n f o r m a t i o n sha l l be recorded on the cover of the logbook:

• Field l ogbook document control number.
• A c t i v i t y (if the l ogbook is to be a c t i v i t y - s p e c i f i c ) and locat ion.
• Name of CDM F e d e r a l contact and phone number(s).
• Start date.
• In s p e c i f i c cases, s p e c ia l l ogbook s may be required (e.g., w a t e r p r o o f p a p e r for storm

water monitoring).
The f i r s t f ew ( a p p r o x i m a t e l y f i v e ) p a g e s o f the logbook w i l l be reserved for a t a b l e o f content s (TOC).
Mark the f i r s t page with the heading and enter the f o l l o w i n g :

T A B L E O F C O N T E N T S
D a t e / D e s c r i p t i o n
(Star t Date)/Reserved f or TOC

Page
1-5

The remaining p a g e s of the tab l e of content s will be d e s i gna t ed as such with "TOC" written on the top
center of each page.
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5.2 Operat ion
The f o l l o w i n g is a l i s t of requirements that must be f o l l o w e d when using a logbook:

• Record work, observations, quantit ie s of material s , c a l c u l a t i o n s , drawings, and re la t ed
information d i r e c t ly in the logbook. If data c o l l e c t i o n f orms are s p e c i f i e d by an act ivity-
s p e c i f i c p lan , this informat ion need not be d u p l i c a t e d in the logbook. However, any forms
used to record site information must be re ferenced in the logbook.

• Do not start a new page until the previous one is f u l l or has been marked with a s ingle
diagonal line so that addi t ional entries cannot be made. Use both s ide s of each page.

• Do not erase or blot out any entry at any.time. I n d i c a t e any d e l e t i o n by a s ing l e line through
the material to be d e l e t e d . Ini t ia l and date each de l e t i on . T a k e care to not ob l i t e ra t e what was
written previously.

• Do not remove any page s from the book.
S p e c i f i c requirements f or f i e l d logbook entries include:

• Ini t ia l and date each page.
• S i g n and date the f inal page of entries for each day.
• Init ia l and date all changes.
• M u l t i p l e authors must sign out the logbook by inser t ing the f o l l o w i n g :

Above notes authored by:
- (Sign name)
- (Print name)
- ( D a t e )

• A new author must sign and print hi s/her name b e f o r e add i t i ona l entries are made.
• Draw a diagonal line through the remainder of the f inal page at the end of the day.
• Record the f o l l o w i n g information on a da i ly basis:

- Date and time ,
- Name of individual making entry
- Names of f i e l d team and other persons on site
- Descript ion of activity being conducted including s tat ion or location (i.e., w e l l , boring,

sampl ing location number) if a p p r o p r i a t e
- .Weather conditions (i.e., temperature, cloud cover, p r e c i p i t a t i o n , wind direc t ion, and

s p e e d ) and other pertinent data
' - Level of personal protec t ion to be used

- Serial numbers of instruments
- Required calibration information
- S e r i a l / t r a c k i n g numbers on documentation (e.g., carrier air b i l l s )
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Entries into the f i e l d l ogbook shal l be pr e c ed ed with the time (wri t t en in mi l i tary uni t s) of the
observation. The time should be recorded f r e q u e n t l y and at the point of events or measurements that
are cri t ical to the a c t iv i ty being l o g g e d . All measurements made and s a m p l e s c o l l e c t e d must be
recorded unless they are documented by automatic methods (e.g., data l o g g e r ) or on a s eparate f ormrequired by an operat ing procedure. In these cases, the logbook must r e f e r enc e the automatic data
record or form.
At each s ta t ion where a sample is c o l l e c t e d or an observation or measurement made, a d e t a i l e d
d e s c r i p t i o n of the locat ion of the s ta t ion is required. Use a compass ( i n c l u d e a r e f e r enc e to magnetic
d e c l i n a t i o n correct ions), s cale , or nearby survey markers, as a p p r o p r i a t e . A sketch of s tat ion l o ca t i on
may be warranted. All maps or sketches made in the l ogbook should have d e s c r i p t i o n s of the f ea tur e s
shown and a direct ion indicator. It is p r e f e r r e d that maps and sketches be oriented so that north is
toward the top of the page. M a p s , sketches, f i g u r e s , or data that will not fit on a l ogbook page should
be r e f er enced and at tached to the logbook to prevent s eparat ion.
Other events and observations that should be recorded inc lude:

• Changes in weather that impact f i e l d a c t iv i t i e s .
• Deviat ions f r o m procedure s ou t l ined in any governing documents. A l s o record the reason for

any noted deviat ion.
• Problems, downtime, or d e lay s .
• U p g r a d e or downgrade of personal p r o t e c t i o n equipment.

5.3 P o s t - O p e r a t i o n
To guard against lo s s of data due to damage or d i s a p p e a r a n c e of l ogbook s , c o m p l e t e d page s sha l l be
p e r i o d i c a l l y p h o t o c o p i e d (week ly , at a minimum) and f orwarded to the f i e l d or p r o j e c t o f f i c e . Other
f i e l d records shall be p h o t o c o p i e d and submitted r egu lar ly and as p r o m p t l y as p o s s i b l e to the o f f i c e .
When p o s s i b l e , electronic media such as d i sk s and t a p e s should be copied and f orwarded to the
p r o j e c t o f f i c e .
At the conclusion of each ac t iv i ty or phase of site work, the individual r e spon s i b l e for the logbook
will ensure that all entries have been a p p r o p r i a t e l y signed and d a t e d , and that corrections were made
p r o p e r l y ( s i n g l e l ines drawn through incorrect in format i on , then in i t ia l ed and d a t e d ) . The c o m p l e t e d
l ogbook shal l be submitted to the records f i l e .
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6 .0 RESTRICTIONS/LIMITATIONS
F i e l d logbooks cons t i tu t e the o f f i c i a l record of onsite technical work, inves t igat ions , and data
c o l l e c t i on act ivi t ie s . Their use, control, and ownership are re s tr ic ted to ac t iv i t i e s per ta ining to s p e c i f i c
f i e l d operat ions carried out .by CDM F e d e r a l personnel and their subcontractors. T h e y are documents
that may be used in court to indicate date s , personnel, procedures, and techniques emp loyed during
site activities. Entries made in these notebooks should be f a c t u a l , clear, preci se , and non-subjec t ive .
F i e l d l ogbooks , and entries within, are not to be ut i l ized for personal use.

7.0 R E F E R E N C E S
S a n d i a N a t i o n a l Laboratories, Procedure for Preparing, Sampling and Analysis Plan, Site-Specific
Sampling Plan, and Field Operating Procedures, QA-02-03, Albuquerque Environmental Program
Department 3220, Albuquerque, New Mexico, 1991.
S a n d i a N a t i o n a l Laboratories , Division 7723, Field Operation Procedure for Field Logbook Content
and Control, Environmental Restoration Department, Albuquerque, New Mexico , 1992.
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T e c h n i c a l
A p p r o v e d : -

S i g r a t u r e / D a t e
S i g n M u r e / D a t e / /

1.0 O B J E C T I V E
The purpos e of this s tandard opera t ing procedure (SOP) is to provide s tandard g u i d e l i n e s and methods
for p h o t o g r a p h i c documentat ion, which include s t i l l and d i g i t a l p h o t o g r a p h y and v i d e o t a p e recordings
of f i e l d a c t i v i t i e s and s i te f ea tur e s ( g e o l o g i c f o r m a t i o n s , core sec t ions, l i t h o l o g i c s a m p l e s , water
sampl e s , general s i t e layout , etc.). This document shall p rov id e guide l ine s d e s igned for use by a
p r o f e s s i o n a l or amateur p h o t o g r a p h e r . T h i s SOP is intended for c ircumstance s when formal
p h o t o g r a p h i c documentat ion is required. Based on p r o j e c t requirements, it may not be a p p l i c a b l e for
al l p h o t o g r a p h i c a c t iv i t i e s .

2.0 B A C K G R O U N D
2.1 D e f i n i t i o n s
P h o t o g r a p h e r - Camera operator ( p r o f e s s i o n a l or amateur) of s t i l l p h o t o g r a p h y , i n c l u d i n g d i g i t a l
p h o t o g r a p h y , or v i d e o t a p e recording whose primary f u n c t i o n with regard to this SOP is to produce
documentary or data-oriented visual media.
I d e n t i f i e r Component - Visual c omponent s used within a p h o t o g r a p h such as visual s l a t e s , r e f erence
markers, and pointer s .
S t a n d a r d Reference Marker - A reference marker that is used to indi ca t e a f eature size in the
p h o t o g r a p h and is a standard l ength of measure, such as a ruler, meter s t ick, etc. In l imi t ed instances,
if a ruled marker is not available or its use is not f e a s i b l e , it can be a common o b j e c t of known size
p la c ed within the visual f i e l d and used for scale.
S l a t e s - Blank white index cards or p a p e r used to write in format ion p er ta in ing to the s u b j e c t / p r o c e d u r e
being p h o t o g r a p h e d . L e t t e r s and numbers on the s la t e wil l be bold and written with b lack, inde l ib l e
marking pens.
Arrows and Pointer s - A marker used to indicate and/or draw at t en t ion to a sp e c ia l f ea ture within the
p h o t o g r a p h .
Contra s t ing Backgrounds - Backdrop used to lay soil s a m p l e s , borings, or other o b j e c t s for clearer
viewing and to d e l i n e a t e f ea ture s .
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Data Recording Camera Back - A camera attachment or built-in f ea tur e that will record, at the very
leas t , frame numbers and date s d i r e c t l y on the f i lm.
2.2 Discussion
Photographs and v ideo tape recordings made during f i e l d inve s t igat ions are used as an aid in
documenting and describing site f ea ture s , sample c o l l e c t i o n a c t i v i t i e s , equipment used, and p o s s i b l e
l i t h o l o g i c interpretat ion. Thi s SOP is de s igned to i l l u s t r a t e the format and desired p lacement of
i d e n t i f i e r components, such as visual s l a t e s , standard re f erence markers, and pointers. T h e s e i tems
shall become an integral part of the "visual media" tha t , for the purpo s e of this document, shall
encompass both s t i l l p h o t o g r a p h s , inc lud ing d i g i t a l p h o t o g r a p h s , and v i d e o t a p e recordings (or video
f o o t a g e ) . The use of a pho tograph i c logbook and s tandardized entry procedures are outlined as well.
T h e s e procedures and guide lines will minimize p o t e n t i a l ambigui t i e s that may arise when viewing the
visual media and ensure the representative nature of the p h o t o g r a p h i c documentation.
2.3 Asso c ia t ed Procedure s

• CDM F e d e r a l SOP 4-1, F i e l d Logbook Content and Control

3.0 RESPONSIBILITIES
F i e l d T e a m .Leader (FTL) - The FTL i s re sponsible for ensuring that the format and content o f
pho tographi c documentation are in accordance with this procedure. The FTL is r e s p o n s i b l e for
direc t ing the pho t ographer to s p e c i f i c s i tuations, site f ea tur e s , or operations that the p h o t o g r a p h e r will
be responsible for documenting.
P h o t o g r a p h e r - The pho t ographer shall seek direct ion f r o m the FTL and regu lar ly di scus s the visual
documentation requirements and schedule. The pho t ographer is re spons ib l e for maintaining a logbook
per Sect ions 5.1, 5.2.4, and 5.3.1 of this SOP.
4.0 REQUIRED E Q U I P M E N T
The f o l l o w i n g is a general, list of equipment that may be used:

35mm camera or d i s p o s a b l e s ingle use camera (35mm or panoramic use)
Digita l camera < ;

Video camera
Logbook
I n d e l i b l e black ink pen
Standard re ference markers
S l a t e s
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Arrows or po inter s
C o n t r a s t i n g backgrounds
Medium s p e e d , or mul t i purpo s e f ine-grain, color, 35 mm, negative f i l m or s l i d e f i l m ( p r o j e c t
d e p e n d e n t )
Data recording camera back (if a v a i l a b l e )
S t o r a g e d i sk f o r d i g i t a l camera

5.0 P R O C E D U R E S
5.1 Documentat ion
A commerc ial ly ava i lab l e , bound logbook wil l be used to log and document p h o t o g r a p h i c ac t iv i t i e s .
Review the CDM F e d e r a l SOP 4-1 F i e l d L o g b o o k Content and Control and prepare all s u p p l i e s
needed for l ogbook entries.
N o t e : A separate p h o t o g r a p h i c l ogbook is not required. A por t i on of the f i e l d l ogbook may be
d e s i g n a t e d as the p h o t o g r a p h i c log section.
5.1 .1 F i e l d - H e a l t h and S a f e t y C o n s i d e r a t i o n s
There are no hazards that an ind iv idua l w i l l be e xpo s ed to s p e c i f i c to p h o t o g r a p h i c documentation.
However, s i t e - s p e c i f i c hazards may arise d e p e n d i n g on loca t ion or operation. Personal pro t e c t iv e
equipment used in thi s operat ion wi l l be s i t e - s p e c i f i c and d i c t a t e d through requirements set by the si te
s a f e t y o f f i c e r , site h e a l t h and s a f e t y p l a n , a n d / o r prescribed by the CDM F e d e r a l Corpora t e H e a l t h and
S a f e t y Program. The p h o t o g r a p h e r should contact t h e site s a f e t y o f f i c e r f o r h e a l t h and s a f e t y
orientat ion prior to commencing f i e l d a c t i v i t i e s . The site h ea l th and s a f e t y p l a n must be read prior to
entry to the s i t e , and all i n d i v i d u a l s must sign the a p p r o p r i a t e acknowledgement that th i s has been
done.
The p h o t o g r a p h e r should be aware of any p o t e n t i a l phy s i ca l hazards while p h o t o g r a p h i n g the sub j e c t
(e.g., low overhead hazard, edge of excavation).

5.2 O P E R A T I O N
5.2.1 General P h o t o g r a p h i c A c t i v i t i e s in the F i e l d
The f o l l o w i n g sections provide general gu id e l in e s that should be f o l l o w e d to v i s u a l l y document f i e l d
ac t iv i t i e s and site f ea tur e s using s t i l l cameras and video equipment. L i s t e d below are general
sugge s t i ons that the pho t ographer should consider when p e r f o r m i n g ac t iv i t i e s under this SOP:
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• The pho t ographer should be prepared to make a variety of shots, f rom c l o s eup to wide-angle.
Many shots will be r epe t i t iv e in nature or format e s p e c i a l l y c l o s eup site f ea tur e p h o t o g r a p h s .
Considerat ion should th er e f or e be given to d e s ign ing a system or technique that will provide a
re l iable r e p e t i t i o n o f performance.

• All s t i l l p h o t o g r a p h s should be made using a medium s p e e d , or mult i purpo s e f ine-grain, color
negative f i l m in the 35 mm format unless otherwise direc t ed by the FTL.

• It is sugges ted that K o d a k brand "Ektapress G o l d Deluxe" f i l m or equivalent be used as the
standard f i l m for the s t i l l p h o t o g r a p h y requirements o f the f i e l d ac t ivi t i e s . T h i s f i l m i s s t a b l e
at room temperature a f t e r exposure and will bet ter survive the time lag between exposure and
proces s ing. It is sugges ted that f i l m speed ASA 100 should be used for outdoor p h o t o g r a p h s
in bright sunl igh t , :ASA 200 f i l m should be used in c loudy c ond i t i on s , and ASA 400 f i l m
should be used indoors or for very l ow- l igh t outdoor pho t ograph s .

• No pr e f e r enc e of videotape brand is s p e c i f i e d and is l e f t to the d i s cre t ion of the pho t ographer .
• The l i g h t i n g for sample and f ea ture p h o t o g r a p h y should be oriented toward a f l a t condi t ion

with l i t t l e or no shadow. If the ambient l i g h t i n g condit ions are inadequate, the p h o t o g r a p h e r
should b e . p r e p a r e d to augment the light ( p e r h a p s with r e f l e c t o r s or electronic f l a s h ) to
maintain the desired visual e f f e c t .

• Digi ta l p h o t o g r a p h y quality is determined by the camera. A camera that obtains a higher
resolution has a higher number of p i x e l s and will store a f ewer number of p h o t o g r a p h s per
each disk.

5.2.2 General G u i d e l i n e s for Sti l l P h o t o g r a p h y
Each new roll of f i l m , d i g i t a l storage disk, and v id e o tap e shall contain upon the f i r s t usable f rame ( f o r
f i l m ) or at the beginning of the tape ( f o r video), a s la t e with consecutively assigned control numbers
(a consecutive, unique number that is assigned by the p h o t o g r a p h e r to each roll of f i l m or v i d e o t a p e ,
as in sample numbers).
C a p t i o n I n f o r m a t i o n
All s t i l l p h o t o g r a p h s will have a f u l l caption permanently attached to the back containing the
f o l l o w i n g information ( d i g i t a l p h o t o g r a p h s should have a cap t i on added a f t e r the p h o t o g r a p h s are
downloaded): *. :

• F i l m roll control number and p h o t o g r a p h document control number
• Date and time
• Direction
• Photographed by . .

A standard reference marker should be used in all documentary visual media. W h i l e the standard
reference marker will predominantly be used in c lo s eup f ea ture documentation, inclusion in all scenes
should be considered.
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D i g i t a l media should be downloaded at least once each day. Downloads are considered equivalent to a
roll of f i l m and should be documented as such.
C l o s e u p and F e a t u r e P h o t o g r a p h y
All c l o s e u p p h o t o g r a p h s wi l l include a s tandard re f erence marker of a p p r o p r i a t e size as an indi ca t ion
of the f ea ture size and should contain a s la t e marked with the site name and any i d e n t i f y i n g l ab e l ,
such as a well number or core d e p t h , that c l ear ly communicates to the viewer the s p e c i f i c f e a t u r e
being p h o t o g r a p h e d .
F e a t u r e s a m p l e s , core p i e c e s , and other l i t h o l o g i c media should be p h o t o g r a p h e d as soon as p o s s i b l e
a f t e r they have been removed f r om their in situ locat ions. T h i s enables a more accurate record of their
init ial c o n d i t i o n and color. I n c l u d e a s tandard re f erence color s tr ip (co l o r chart such as Munse l l S o i l
C o l o r Chart or that avai lab l e f rom Eastman K o d a k Co.) within the scene. T h i s is to be inc luded for
the b e n e f i t of the viewer of the p h o t o g r a p h i c document and serves as a r e f erence aide to the viewer for
l i t h o l o g i c observations and in t e rpr e ta t i on s .
The p h o t o g r a p h e r wi l l p e r m a n e n t l y a t ta ch a c a p t i o n containing per t inent i n f o r m a t i o n to the
p h o t o g r a p h a f t e r it has been produc ed and prior to submit t ing it to the p r o j e c t f i l e s .
S i t e P h o t o g r a p h y
S i t e p h o t o g r a p h y , in general , w i l l consist p r e d o m i n a n t l y of medium and wide-angle shots. A s tandard
re f erence marker should be p l a c e d a d j a c e n t to the f ea ture or, when this is not p o s s i b l e , wi th in the
same f o c a l p lane .
W h i l e it is encouraged that a s tandard re f er ence marker and c a p t i o n / s l a t e be inc luded in the scene, it is
understood that s i tuat ions wil l arise that p r e c l u d e their inclusion within the scene. T h i s w i l l be
e s p e c i a l l y true of wide-angle shots. In such a case, the f i l m / t a p e control number shall be entered in
the p h o t o g r a p h i c l ogbook a l ong with the frame number and all other in f ormat i on pertinent to the
scene.
The p h o t o g r a p h e r will permanent ly a t ta ch a c a p t i o n containing this in format ion to the p h o t o g r a p h
a f t e r it has been produced and prior to submit t ing it to the p r o j e c t f i l e s .
Panoramic
In s i tuat ions where a wide-angle lens does not provide s u f f i c i e n t s ub j e c t d e t a i l , a single-use
d i s p o s a b l e panoramic camera is recommended. If th i s type of camera is not ava i lab l e , a panoramic
series of two or three p h o t o s would be a p p r o p r i a t e . Panoramics can provide greater de ta i l while
covering a wide s u b j e c t , such as an overall shot of a site.
To shoot a panoramic series using a standard 35mm camera, the f o l l o w i n g procedure is
recommended.
CDM F e d e r a l Programs Corporat ion Techni ca l Standard Operat ing Procedures
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• U t i l i z i n g a stable surface or tripod to support the camera is recommended.
• 20-30 percent f rom overlap while maintaining a uniform horizon is sugge s t ed .
• 2 to 3 pho to s per series is recommended.

5.2.3 General P h o t o g r a p h i c Documentation U s i n g V i d e o Cameras
As a reminder, it is not within the scope of this document to set gu id e l in e s for pr e s en ta t i on or "show"
v id eo tap e recording. The f o l l o w i n g gu id e l in e s are set for documentary v i d e o t a p e recordings only and
should be implemented at the discretion of the FTL.
All documentary v i d e o t a p e recordings of f i e l d a c t iv i t i e s shal l include an audio s la t e for all scenes. At
the beginning of each video session, an announcer will recite the f o l l o w i n g in f ormat i on: d a t e , time (in
mili tary units), pho tographer , site ID number, and site location. Thi s oral account should include any
add i t i ona l information c l a r i f y i n g the subjec t matter being recorded.
A standard reference marker should be used when taking c l o s eup shots of s i t e f e a t u r e s with a video
camera. The scene should also include a c a p t i o n / s l a t e . It shall be p l a c e d a d j a c e n t and p a r a l l e l to the
f ea ture being p h o t o g r a p h e d .
It is s t rongly encouraged that a standard reference marker and c a p t i o n / s l a t e be inc luded in all scenes.
The capt ion information is vital to the value of the documentary visual media and should be inc luded .
If it is not included within the scene, it should be p l a c e d b e f or e the scene.
Original v i d e o t a p e recordings will not be ed i t ed . T h i s will maintain the in t egr i ty of the in format i on
contained on the v ideo tape . If ed i t ing is de s ired, a working copy of the original v i d e o t a p e recording
can be made.
5.2.4 P h o t o g r a p h i c Documentation
Photographic , activit ies must be documented in a pho tographi c logbook or in a section of the f i e l d
logbook. Each logbook will be assigned a document control number. The p h o t o g r a p h e r will be
responsible for making proper entries.
In addit ion to f o l l o w i n g the technical s tandards for logbook entry as re ferenced in CDM F e d e r a l SOP
4-1, the f o l l o w i n g information should be maintained in the a p p r o p r i a t e logbook:

• An entry shall be made for each new r o l l / t a p e control" number assigned. I n c l u d e in format ion
that i s recorded on the f i l m / t a p e control s late (the site location, FTL's name, p h o t o g r a p h e r
name, and date).

• A descr ipt ion of the general s e tup, inc luding approx imate distance between the camera and the
s u b j e c t , will be recorded in the logbook. I n c l u d e pertinent information that is necessary to
provide a c ompl e t e and f u l l cap t i on for each scene.
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• The laboratory used for p h o t o g r a p h i c proc e s s ing wi l l be recorded (if known) in the logbook.
• Document all s i tuations encountered that cause an interruption in the progres s of p h o t o g r a p h i c

a c t i v i t i e s under this S O P .
• Record as much other informat ion as p o s s i b l e to assist in the i d e n t i f i c a t i o n of the p h o t o g r a p h i c

document.
5.3 Post O p e r a t i o n
All f i l m w i l l be sent for d e v e l o p m e n t and p r i n t i n g to a prede t ermined p h o t o g r a p h i c laboratory (to be
determined by the p h o t o g r a p h e r ) . The p h o t o g r a p h e r will be r e spon s i b l e for arranging transport of the
f i l m f r o m the f i e l d t o the p h o t o g r a p h i c laboratory. The p h o t o g r a p h e r shal l a l s o be r e s p o n s i b l e for
de l ivery of the negatives and p h o t o g r a p h s or v i d e o t a p e to the p r o j e c t management.
5.3.1 Documentat ion
At the end o f each day' s p h o t o g r a p h i c session, the p h o t o g r a p h e r ( s ) wi l l ensure that the a p p r o p r i a t e
l ogbook has been c o m p l e t e l y f i l l e d out and maintained as ou t l ined in COM F e d e r a l SOP 4-1.
5.3.2 Archive Proc edure s

1. All r o l l s of f i l m , v i d e o t a p e recordings, d i g i t a l media, and p h o t o g r a p h s should be
considered c o n t r o l l e d documents. T h e r e f o r e , all p h o t o g r a p h s and the a s soc ia t ed set of
negat ive s , d i g i t a l media, and original unedi t ed documentary v i d e o t a p e recordings wil l be
submi t t ed to the p r o j e c t f i l e s and handl ed accordingly. The FTL wil l ensure their p r o p e r
d i s t r i bu t i on.

2. Based on s p e c i f i c p r o j e c t requirements, the p h o t o g r a p h e r w i l l as s ign each roll of f i l m ,
d i g i t a l media, or p h o t o g r a p h a control number. F i l m control numbers may be
p h o t o g r a p h e d on the f i r s t usable frame of the f i l m and p ermanent ly a t tached to the
negative s l e e v e / h o l d e r s . Control numbers for p h o t o g r a p h s may contain the control number
of the f i l m or d i g i t a l media and the frame number f r om which the p h o t o g r a p h was made
and be writ ten on the back of the p h o t o g r a p h . All control numbers wil l be written with
black i n d e l i b l e ink.

3. Original v i d e o t a p e f o o t a g e shall be assigned a document control number. V i d e o t a p e s must
have a document control number written on the tape case as well as the v ideo tape casse t te .
All document control numbers will be written with black inde l i b l e ink. Original video
f o o t a g e shall not be ed i t ed but may be cop i ed .

4. C o m p l e t e d p a g e s of the a p p r o p r i a t e l ogbook wi l l be c op i ed weekly and submitted to the
p r o j e c t f i l e s .
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6 .0 RESTRICTIONS/LIMITATIONS
T h i s document is des igned to provide a set of gu ide l ine s for the f i e l d amateur or p r o f e s s i o n a lp h o t o g r a p h e r to ensure that an e f f e c t i v e and s tandardized program of visual documentat ion is
maintained.
It is not within the scope of this document to provide instruction in p h o t o g r a p h i c procedures , nor is it
within the scope of this document to set gu ide l ine s for pr e s en ta t i on or "show" p h o t o g r a p h y .
The procedures outlined herein are general by nature. The FTL is r e spons ib l e for s p e c i f i c operat ional
activity or procedure. Questions concerning s p e c i f i c procedures or requirements should be d irec t ed to
t h e F T L .

7.0 R E F E R E N C E S
S a n d i a N a t i o n a l Laboratories, Procedure for Preparing Sampling and Analysis Plans, Site-Specific
Sampling Plans, and Field Operating Procedures, QA-02-03, Environmental Programs Department
3220, Albuquerque, New Mexico, 1991.
S a n d i a N a t i o n a l Laboratories , Division 7723, Field Operating Procedure for Field Logbook Content
and Control, PRO 92-04, Environmental Restoration Department, Albuquerque, New Mexico , 1992.
U.S. Department of Energy, Yucca Mountain P r o j e c t , Branch Technical Procedure: Field Logging,
Handling, and Documenting Borehole Samples, Las Vegas , N e v a d a , 1989.
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Prepared: S t e v e n F u n d i n g s l a n d
QA Review: George D e L u l l o
I s s u e d :

1.0 O B J E C T I V E
The o b j e c t i v e of this standard opera t ing procedure (SOP) is to describe the procedures required for
decontamination o f f i e l d equipment.
2.0 B A C K G R O U N D
2.1 D e f i n i t i o n s
C l e a n - F r e e of v i s i b l e contamination and when de con taminat i on has been c o m p l e t e d in accordance
with this S O P .
Cros s-Contaminat ion - The t r a n s f e r of contaminants through equipment or personnel f rom the
contamination source to le s s contaminated or non-contaminated sample s or areas.
Decontamination - The proce s s of rinsing or otherwise c l eaning the sur fac e s of equipment to rid them
of contaminants and to minimize the p o t e n t i a l for cross contamination of s a m p l e s or exposure of
personnel.
2.2 Discussion
Decontamination of f i e l d equipment is necessary to ensure the qual i ty of s ampl e s by preven t ing cross
contamination. Fur th er , decontamination reduces h ea l th hazards and prevent s the spread of
contaminants o f f - s i t e .
3.0 RESPONSIBILITIES
F i e l d T e a m L e a d e r - The Field T e a m Leader (FTL) ensures that f i e l d personnel are trained in the
per f ormance of this procedure and that decontamination is conducted in accordance with this
procedure. The FTL may also be required to c o l l e c t and document rinsate s a m p l e s to provide
quanti tat ive v e r i f i c a t i o n that these procedures have been correc t ly i m p l e m e n t e d .

F e d e r a l Programs C o r p o r a t i o n T e c h n i c a l S t a n d a r d Opera t ing Procedures
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4.0 REQUIRED E Q U I P M E N T
• S t i f f - b r i s t l e scrub brushes
• P l a s t i c buckets and troughs
• Laboratory-grade detergent (low p h o s p h a t e )
• N a l g e n e or T e f l o n Sprayer s or wash b o t t l e s or 2- to 5-ga l l on , manual-pump sprayer (pump

sprayer material must be c o m p a t i b l e with the so lut ion u s ed)
• P l a s t i c sheeting
• Dispo sab l e wipes , rags or p a p e r towels
• Potable water and/or de-ionized water and/or American S o c i e t y for T e s t i n g and M a t e r i a l s

( A S T M ) T y p e H ' o r better, a s d e f i n e d b y A S T M Standard S p e c i f i c a t i o n f o r Reagent W a t e r ,
Standard D 1193-77 (re-approved 1983)*

• Gloves , s a f e t y glas se s , and other pro t e c t ive c l o th ing as s p e c i f i e d in the s i t e - s p e c i f i c h e a l t h and
s a f e t y p lan

• High-pres sure pump with soap di spenser or steam-spray unit ( f o r large equipment only)
• A p p r o p r i a t e decontamination solut ions p e s t i c i d e grade or better and traceable to a source (e.g.

10% and/or 1% nitric acid (HNOs), acetone, methanol, i s opropanol , hexane)
• T o o l s for equipment assembly and d i sa s s embly (as required)
• 5 5 - g a l l o n drums or tanks (as required)
• P a l l e t s for drums or tanks h o l d i n g decontamination water (as required)

* P o t a b l e , de-ionized, and ASTM T y p e II water may be required to be t e s t ed for contaminants
be for e use. Check f i e l d p l a n for requirements.

5.0 PROCEDURES
All reusable equipment (non-ded i ca t ed) used to c o l l e c t , handle, or measure sample s wi l l be
decontaminated be fore coming into contact with any sample. Decontamination of equipment will
occur either at the central decontamination s tat ion or at por tab l e decontamination stations set up at the
s ampl ing location, dr i l l s i t e s , or monitoring well locations. The central ly l o ca t ed decontamination
station will include an a p p r o p r i a t e l y sized bermed area on which equipment decontamination wil l
occur and shall be equipped with a co l l e c t i on system and storage vessels. In certain circumstances,
berming is not required when small quantities of water are being generated and for some short
duration f i e l d activities (i.e., pre-remedial s a m p l i n g ) . Equipment should be transported to the
decontamination station in a manner to prevent cross-contamination of equipment and/or area.
Precautions taken may include enclosing augers in p l a s t i c wrap while being transported on a f l a t b e d
truck.
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The decontaminat ion area will be constructed so that contaminated water is either c o l l e c t e d d i r e c t l y
into a p p r o p r i a t e containers ( 5 - g a l l o n buckets or s tee l wash tubs) or within the berms of the
decontamination area which then drains into a c o l l e c t i o n system. W a t e r from the c o l l e c t i o n system
will be t r a n s f e r r e d into 5 5 - g a l l o n drums or p o r t a b l e tanks for storage. T y p i c a l l y , decontaminat ion
water wil l be s taged until s a m p l i n g re su l t s or waste characterization r e su l t s are obtained and evaluated
and the p r o p e r d i s p o s i t i o n of the waste is de t ermined. The exact procedure for decontaminat ion waste
d i s p o s a l should be discussed in the f i e l d p l a n . A l s o , decontaminat ion f l u i d s , such as so lvents may
need to be s egrega t ed f r om other inve s t iga t i on derived wastes.
All items that will come into contact with p o t e n t i a l l y contaminated media will be decontaminated
be fore use and between s a m p l i n g and/or d r i l l i n g locat ions . If decontaminated items are not
i m m e d i a t e l y used, they wil l be covered either with p l a s t i c or aluminum f o i l d e p e n d i n g on the size of
the item. All decontamination procedure s for the equipment being used are as f o l l o w s :
General G u i d e l i n e s

P o t a b l e and de-ionized water should be f r e e of all contaminants of concern. F o l l o w i n g the
f i e l d p l a n , analyt i ca l data f rom the water source may be required. If required, ei ther ex i s t ing
analyt i ca l da ta f rom the water source s u p p l i e r (i.e., m u n i c i p a l i t y , b o t t l e d water company, de-
ionized water p r o d u c e r ) may be obtained or chemical t e s t i n g may be p e r f o r m e d on the s e l e c t e d
source.
S o a p wil l be a low p h o s p h a t e d e t e rgen t .
S a m p l i n g equipment that has come into contact with oil and grease will be cleaned with
methanol or other approved a l t ernat ive to remove the oi ly material. T h i s may be f o l l o w e d by
a hexane rinse and then another methanol rinse. Regula tory or c l i en t requirements wi l l be
s t a t e d in the f i e l d p lan.
Decontaminated equipment will be a l l owed to air dry b e f o r e being used.
Documentation for all c l eaning w i l l be recorded in the a p p r o p r i a t e logbook.
All s o lv en t s w i l l be p e s t i c i d e grade or be t ter and traceable to a source. The corre sponding lot
numbers wi l l be recorded in the a p p r o p r i a t e logbook.
G l o v e s , boots, s a f e t y g la s s e s , and any other personnel p r o t e c t i v e c l o t h i n g and equipment will
be used as s p e c i f i e d in the s i t e - s p e c i f i c h ea l th and s a f e t y plan.
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5.1 H e a v y Equipment Decontamination
Heavy equipment includes d r i l l i n g rigs and backhoes. F o l l o w these s t e p s when decontaminat ing th i s
equipment:

1. Establ i sh a decontamination area with berms that is large enough to f u l l y contain the
equipment to be cleaned. If avai lable , an exi s t ing wash pad or a p p r o p r i a t e paved and bermed
area may be u t i l i z ed; otherwise, use one or more layers of heavy p l a s t i c shee t ing to cover the
ground sur face and berms. All decontamination p a d s should be upwind of the area under
invest igation.

2. With the rig in place , spray areas (rear of rig or backhoe) exposed to contaminated soils using
a hot water high-pressure sprayer. Be sure to spray down all surface s , inc lud ing the
undercarriage.

v 3. Use brushes, low p h o s p h a t e detergent and p o t a b l e water to remove dirt whenever necessary.
4. Remove equipment from the decontamination pad and al low it to air dry b e f or e returning it to

the work site.
5. Record equipment type , date, time, and method of decontaminat ion in the a p p r o p r i a t e

logbook.
6. A f t e r decontamination ac t iv i t i e s are c o m p l e t e d , c o l l e c t all contaminated wastewater, p l a s t i c

sheeting, and d i s p o s a b l e gloves , boots, and c l o t h i n g in s eparate containers or r e c e p t a c l e s . All
r e c ep ta c l e s containing contaminated items must be p r o p e r l y labe l ed for d i s p o s a l as d e t a i l e d in
the f i e l d plan. Liquids and s o l i d s must be drummed s eparat e ly .

5.2 Downhole Equipment Decontamination
Downhole equipment decontamination includes hol low-s t em augers, dr i l l p i p e s , casings, screens, etc.
F o l l o w these s t ep s when decontaminating this equipment:

1. Set up a centralized decontamination area, if po s s i b l e . T h i s area should be set up to c o l l e c t
contaminated rinse waters and to minimize the spread of airborne spray.

2. Set up a "clean" area upwind of the decontamination area to receive cleaned equipment for air-
drying. At a minimum, clean p l a s t i c sheeting must be used to cover the ground, tab l e s , or
other surfaces on which decontaminated equipment is to be p l a c e d ; All decontamination p a d s
should be upwind of any areas under investigation.
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3. P l a c e the o b j e c t to be cleaned on aluminum f o i l or p la s t i c - c ov er ed wooden sawhorses or other
s u p p o r t s .

4. Using low p h o s p h a t e de t ergent and p o t a b l e water in the hot water high-pressure sprayer (or
steam unit), spray the contaminated equipment. Aim downward to avoid spray ing out s ide the
decontaminat ion area. Be sure to spray inside corners and g a p s e s p e c i a l l y we l l . Use a brush,
if necessary, to d i s l o d g e dirt.

5. If using soapy water, rinse the equipment using clean, p o t a b l e water. If using hot water, the
rinse s t e p is not necessary if the hot water does not contain a d e t e rgen t . If the hot water
contains a d e t e r g e n t , thi s f i n a l clean water rinse is required.

6. Using the manual-pump sprayer, rinse the equipment thoroughly with de-ionized water
( A S T M T y p e I I o r be t t er).

7. Remove the equipment from the decontaminat ion area and p l a c e in a clean area upwind to air
dry.

8. Record equipment t y p e , d a t e , time, and method of decontaminat ion in the a p p r o p r i a t e
logbook.

9. A f t e r decontaminat ion a c t i v i t i e s are c o m p l e t e d , c o l l e c t al l contaminated wastewaters, p l a s t i c
shee t ing, and d i s p o s a b l e g love s , boot s , and c l o th ing in s e p a r a t e containers or r e c e p t a c l e s . All
r e c e p t a c l e s containing contaminated items must be p r o p e r l y l a b e l e d for d i s p o s a l . L i q u i d s and
s o l i d s must be drummed s e p a r a t e l y .

5.3 S a m p l i n g Equ ipmen t Decontaminat i on
S a m p l i n g equipment inc lude s s p l i t spoons, s p a t u l a s , and bowls used for s a m p l e homogenizat ion that
d i r e c t l y contact s a m p l e media. F o l l o w these s t e p s when decontaminat ing th i s equipment:

1. Set up a decontamination line on p l a s t i c sheeting. The decontaminat ion line should progre s s
f rom "dirty" to "clean" and have an area l o ca t ed upwind for drying decontaminated equipment.
At a minimum, clean p l a s t i c s h e e t ing must be used to cover the ground, t a b l e s , or the sur fac e s
on which decontaminated equipment is to be p l a c e d for drying.

2. Before washing, d i s a s s e m b l e any items that might t rap contaminants internally. Do not
reassemble these items until decontaminat ion and air-drying are c ompl e t e . Wash items
thoroughly in a bucket of low p h o s p h a t e detergent and p o t a b l e water. Use a s t i f f - b r i s t l e brush
to d i s l o d g e any gross contamination (soil or debris).

F e d e r a l Programs C o r p o r a t i o n T e c h n i c a l S t a n d a r d O p e r a t i n g Procedures
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3. Rinse the item in p o t a b l e water. Rinse water should be r ep lac ed as ne eded , g enera l ly when
cloudy.

4. Using a hand sprayer, wash b o t t l e s , or manual-pump sprayer, rinse the item with de-ionized
water (ASTM T y p e II or be t t er).

5. If required,by the s i t e - s p e c i f i c f i e l d p l a n s , rinse the item with 10% nitric acid (for s ta in l e s s
s t e e l , g la s s , p l a s t i c , and T e f l o n ) , or 1% nitric acid (for items made of low-carbon s t e e l )
f o l l o w e d by a de-ionized water (ASTM T y p e II or b e t t e r ) rinse.
N O T E : Care should be taken not to get nitric acid on skin or c l o th ing. T h i s s t e p should not be
used unless required by s a m p l i n g needs as d i c t a t e d in the f i e l d p lan.
CAUTION: Do not a l l ow nitric acid to contact methanol or hexane. Contain nitric acid waste
separate from organic solvents.

6. If s a m p l i n g for organic analyte s , rinse the item with methanol or approved organic solvent.
7. Rinse the item with de-ionized water (ASTM T y p e II or be t t er).
8. If required by the f i e l d p l a n , , when sampl ing for p o l a r organic compounds such as p e s t i c i d e s ,

po ly ch l o r ina t ed b iphenyl s ( P C B s ) , and f u e l s , rinse the item with hexane or approved
alternatives, f o l l o w e d by a second methanol rinse.

9. A l l o w the item to air dry c o m p l e t e l y .
10. A f t e r drying, wrap the clean item in p l a s t i c wrap or in aluminum f o i l , shiny side out.
11. Record equipment type , date , time, and method of decontamination in the a p p r o p r i a t e

logbook.
12. A f t e r decontamination activit ie s are c o m p l e t e d , co l l e c t all contaminated waters, used solvents

and acids, p l a s t i c sheeting; and d i s p o s a b l e gloves, boots, and clothing. Plac e contaminated
items in proper ly labeled drums for d i spo sal . Liquids and so l ids must be drummed separately.
( R e f e r to s i t e - s p e c i f i c p lans for l ab e l ing and waste management requirements).

5.4 Pump Decontamination
F o l l o w the m a n u f a c t u r e r ' s recommendation for s p e c i f i e d pump decontamination procedures. At a
minimum f o l l o w these s t e p s when decontaminating p u m p s :

CDM Federal Programs Coiporario T e c h n i c a l S t a n d a r d Operat ing Procedures
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7.0 R E F E R E N C E S
Department of Energy, Hazardous W a s t e Remedial A c t i o n s Program, Standard Operating Procedures
For Site Characterization, D O E / H W P - 1 0 0 / R 1 , S e p t e m b e r 1996.
Department of Energy, Hazardous W a s t e Remedial Act i on s Program, Quality Control Requirements
For Field Methods, D O E / H W P - 6 9 / R 2 , S e p t e m b e r 1996.
American S o c i e t y for T e s t i n g and M a t e r i a l s , Standard Practice for Decontamination of Field
Equipment at Nonradioactive Waste Sites, ASTM D5088-90, J u n e 29, 1990.
U.S. Environmental P r o t e c t i o n A g e n c y , Region II, "CERCLA" Quality Assurance Manual, Revision
1, 1989.
U.S. Environmental P r o t e c t i o n A g e n c y , Region IV, Engineering Support Branch Standard Operating
Procedures and Quality Assurance Manual, 1986.
U.S. Environmental P r o t e c t i o n A g e n c y , A Compendium of Superfund Field Operations Methods,
E P A / 5 4 0 / P - 8 7 / 0 0 1 . 1 , 1987.

F e d e r a l Programs C o r p o r a t i o n T e c h n i c a l S t a n d a r d Opera t ing Procedures



I S e c t i o n : U-3
Revision: 3
Date: S e p t e m b e r 30, 1996

I PagK 1 of 2
:

1

Ii
1itiiiiiit

P R O J E C T - S P E C I F I C M O D I F I C A T I O N
Sop No.: ' •-5

— - - . . , — . t T-\ . i • ,' -' Revision: *~f-SOP T i t l e : f~f$. 1 &> C L t f Li t C ^ »^V L/££,OJrtJt/} W\. ififill&iA Date: /oi - /$*- V O
&~i~ A/V-'<" ~^r-*, ' V / 0 <*.(L<!^/V-^ c . V ' 7 ^ J T —

Technical Review?^7^'*^v/^ *~i- ^^^^ OA Review: ^-A_— ^iZ^gtZ-' 'nk>
Approved and Is su ed: •

Projec t Manager Signao ir e /Date

P r o j e c t No. £& 0 3 " 0 /5~ Client: VyU'^ P £A/T'£& - *D 0~T1 ' ~ - --"• •' '/">', .} ~j_ ' yReason for and Duration of Modi f i ca t i on: <O V 7~~l " Stft-t- 1 TI t L- 0 ^ & ' / /'C^Oo" fLrt&(
<fcSb'Ls~ntt S^^^/J/ft^.&t f-f.ff IA i r'-^Lspw •J/i'^rz TV^~ 'T*i~-t-^ L^IDPL^ r(\\&-t/ / / / • X ' / l l

/>/3/7i/^'-L-*7^A''^'<i'^ TMffbtifi C.<w~lv?T'<5 '/) '%£"&'&5 OirVd [Of &*-"' r^/i^i^UA <5 iJ3-S,
Modi f i ca t i on (attach additional sheets if necessary; state section and pagVnumber when a p p l i c a b l e ) :

^ ' . ' •.

' ' . -

L

i COM F E D E R A L P R O G R A M S CORPORATION Technical Standard Operating Procedures

l| Page __ of __

t



Equipment used to c o l l e c t , handle, or measure w a s t e / p r o d u c t samples will be
decontaminated in accordance with CDM F e d e r a l SOP 4-5 F i e l d Equipment
Decontamination at Nonradioac t ive Si t e s , with modi f i ca t i on ( A p p e n d i x B). The
f o l l o w i n g modi f i ca t i on s to SOP 4-5 have been reviewed and approved:
Section 5.0 f Procedures - Decontamination water will not be captured and will be
discharged to the ground at the site.
Sec t i on 5.3, S a m p l i n g Equipment Decontamination - ASTM T y p e II DI water will not be
used. Rather, l o c a l l y available DI water will be used. Decontamination water will be
discharged to the ground at the site.
Sect ion 5.6, W a s t e D i s p o s a l - Decontamination water will not be captured and will not
be p a c k a g e d , lab e l ed , or stored as investigation-derived waste.
The decontamination procedure for non-di sposable equipment will consist of a tap
water and alconox wash with brush scrubbing, f o l l o w e d by a tap water rinse, and f inal
DI water rinse. The equipment will then allowed to air-dry b e f o r e being wrapped in
clean p l a s t i c or aluminum f o i l . All equipment will be decontaminated be fore coming
into contact with any sample. Rinse water wiUbe discharged to the ground at the site.
Any deviations f r o m the decontamination procedures will be recorded in the
a p p r o p r i a t e f i e l d logbook.
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Proj e c t N a m e L i b b y Asbes to s Proj e c t - Emergency Response Work A s s i g n m e n t No. T a s k Orders 9, 13, & 16 Region 8
J o b S i t e A d d r e s s 501 Mineral Avenue C l i e n t U S D O T V o l p e N a t i o n a l T r a n s p o r t a t i o n S y s t e m s Center

L i b b y . Montana 59923. Proj e c t Libby. M o n t a n a , A s b e s t o s Removal
S i t e Contact , Dave S c h r b e d e r EPA C l i e n t Contact Paul Peronard , EPA OSC
Phone No. 406-293-8595 or 406-293-3568 Phone N o . 303-312-6808

A m e n d m e n t No. 4 t o E x i s t i n g A p p r o v e d HSP - Date E x i s t i n g A p p r o v e d HSP 8-24-2000
Obje c t iv e s of Field Work: . ' '
The p u r p o s e o f t h i s s a m p l i n g e f for t i s to acquire i n f o r m a t i o n u s e f u l for the d e s i gn ofmore comprehensive environmental exposure i n v e s t i g a t i o n s to assess the m a g n i t u d eand extent of r e s i d en t ia l exposure to l e x i c o l o g i c a l l y relevant asbestos f i b e r s and top r o v i d e construction oversight of remedial ac t iv i t i e s .
Remedial ac t iv i t i e s i n c l u d e excavation of test p i t s , excavation, h a n d l i n g and t r u c k i n go f asbes tos contaminated s o i l s , b u i l d i n g d e m o l i t i o n s , equipment and p er s onne ld e c o n t a m i n a t i o n c on f i rmatory soil s a m p l i n g , air s a m p l i n g and re la t ed a c t i v i t i e s at theS c r e e n i n g P l a n t S i t e ( O U 2 ) a n d Export P l a n t S i t e ( O U 1 ) .

T y p e : Check as many as a p p l i c a b l e
D Active• I n a c t i v e• SecureD UnsecureD Enclo s ed space

D L a n d f i l l• U n c o n t r o l l e d• I n d u s t r i a lD Recovery
d W e l l F i e l d

d Unknownd M i l i t a r y• Other s p e c i f y :Clo s ed v ermi cu l i t e mine

D e s c r i p t i o n and Feature s: Summarize below. I n c l u d e p r i n c i p a l o p e r a t i o n s and unusual f e a t u r e s (conta iner s , b u i l d i n g s , d ike s , power l i n e s , h i l l s , s l o p e s , river)
The town of L i b b y is located in the northwest corner of Montana. A c c o r d i n g to h i s t o r i ca l m i n i n g records, 80 percent of the world's v e r m i c u l i t e came from the Z o n o l i t e M o u n t a i n sin L i b b y , Montana. V e r m i c u l i t e i s used in various b u i l d i n g m a t e r i a l s and t e x t i l e s . The scope of t h i s h e a l t h and s a f e t y p l a n wil l a d d r e s s the processes of r e m e d i a t i n g asbestos-containing material (ACM) from th e f o l l o w i n g sites:
W. R. Grace S c r e e n i n g P l a n t -K D C Deve l opmen t Proper t i e sL i b b y H i g h S c h o o l , J u n i o r H i g h S c h o o l , a n d E l e m e n t a r yR e s i d e n t i a l Locat ionsS t i m s o n Lumber C o m p a n y

T h e s e operat ions w i l l involve removal action overs ight , soil s a m p l i n g , and r e s i d e n t i a l air s a m p l i n g .

S u r r o u n d i n g P o p u l a t i o n : • R e s i d e n t i a l I n d u s t r i a l Rural d U r b a n d Other: P a g e l of 15
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T h i s Page Reserved f o r M a p ( S h o w E x c l u s i o n , C o n t a m i n a t i o n R e d u c t i o n , a n d S u p p o r t Zone s . I n d i c a t e evacuat ion a n d r ea s s emb ly p o i n t s . )

S i t e L o c a t i o n M a p

P a g e 2 of 15
7 G H S L I B . A M 4



H i s t o r y : S u m m a r i z e below. In a d d i t i o n t o h i s t o ry , i n c l u d e c o m p l a i n t s f r o m p u b l i c , previous agency actions, known exposures or i n j u r i e s , etc.
Asbestos was released into the air during more than six decades of vermiculite mining at Z o n o l i t e Mounta in , three miles east of Libby. The Z o n o l i t e Mine began operation in 1924 byowner Edward Alley: In 1925, Great Northern Railroad s h i p p e d the f i r s t boxcar of "Zonolite" f rom Libby to an Ohio company that used it to insulate bank vaul t s , o f f i c e s a f e s , and filingcabinets. Other f i r m s used the material to make b u i l d i n g boards and r o o f i n g materials. Processing the material was a s t ra igh t forward process. The vermiculite ore was s t r i p p e d f rom themine and hauled in trucks to a mill, where it was separated into various commercial sizes through a screening system. Some of the ore was s h i p p e d untouched. Other material was sentto an expansion p lant where it was run through ovens at about 2,000 degrees, causing it to expand to 15 times its original size. In 1939, Z o n o l i t e merged with another company mining atthe bottom of the hill that eventually became known as the Zonol i t e Co. In 1963, the company was sold to W.R. Grace and Co. who expanded the operation and increased product ion.T h r o u g h the '60s, '70s, and '80s, m i l l i o n s of tons of vermiculite ore was hauled by rail to Grace p l a n t s and other companies in 30 states and six f o r e i g n countries. At one t ime, 80 percentof the world's vermiculite came from LJbbv. The W.R. Grace Company, which owned the mine for 30 years, dosed it in 1990 and sold the prop er ty f o u r years later.____________
Waste T y p e s : D L i q u i d • S o l i d D S l u d g e D Gas D Unknown D Other S p e c i f y :
Waste Charac t er i s t i c s : Check as many as a p p l i c a b l e .
D•D

CorrosiveT o x i cI n e r t G a s
D F l a m m a b l e D Radioactive*D V o l a t i l e D ReactiveD Unknown • Other s p e c i f y : C a r c i n o g e n i c

*Based on a v a i l a b l e i n f o r m a t i o n there is no evidence that t h i s site has received orused radioac t ive substances. N o n e are described in f a c i l i t y processes.

W o r k Zones: Describe the Exc lu s i on , C o n t a m i n a t i o n Reduc t i on , and S u p p o r t Zonesin terms onsite personnel w i l l recognize.
Work zones w i l l be e s t a b l i s h e d d u r i n g s a m p l i n g ac t iv i t i e s . The e x c lu s i on zone wil l bein close p r o x i m i t y to removal a c t i v i t i e s , s a m p l i n g areas, and residences. Thec on taminat i on r educ t i on zone w i l l i n c l u d e an equipment a n d / o r personald e c o n t a m i n a t i o n s ta t i on. The s u p p o r t zone wil l be considered the 10-foot p er ime t e raround s u p p o r t vehicle s .

H a z a r d s of Concern:
• H e a t S t r e s s attach g u i d e l i n e s• Cold Stre s s attach g u i d e l i n e sD E x p l o s i v e / F l a m m a b l eD Oxygen D e f i c i e n tD R a d i o l o g i c a lB i o l o g i c a l : snakes, s p i d e r sOther S p e c i f y : I n h a l a t i o n o f p a r t i c u l a t e matter

D N o i s e :d I n o r g a n i c Chemica l sD Organic C h e m i c a l s• Motorized T r a f f i c• H e a v y Machinery:S l i p s , T r i p s a n d F a l l s

P r i n c i p l e D i s p o s a l Method s ' and Practices: S u m m a r i z e below:
The mine on Z o n o l i t e M o u n t a i n is now dormant and most of the b u i l d i n g s have beend i s m a n t l e d . Raw vermicul i t e was g r a d e d , s or t ed , and stored at the screening p l a n tand conveyed to a ra i lroad l o a d i n g area. V e r m i c u l i t e was heated or " p o p p e d " at theexport p l a n t . The v e r m i c u l i t e p r o d u c t was then l oaded onto ra i l r oad cars ford i s t r i b u t i o n . W a s t e p i l e s o f p o t e n t i a l a s b e s t o s - c on ta in ing material ( A C M ) remainonsi t e at pre s ent . P o t e n t i a l ACM was d i s t r i b u t e d in the L i b b y area as home i n s u l a t i o n ,garden amendment s , a n d f i l l d i r t f o r a number o f s i t e s , i n c l u d i n g s chool s .

P a g e 3 of 15
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H a z a r d o u s M a t e r i a l S u m m a r y : C i r c l e waste t y p e and e s t i m a t e amount s by ca t egory
ChemicalsAmounts/Units:
D A c i d s

D P i c k l i n g Liquor s
D C a u s t i c s
D P e s t i c i d e s
D D y e s / I n k s
D C y a n i d e s
D P h e n o l s
D H a l o g e n s
D D i o x i n s

• Other
S p e c i f y : Arsenic
d i s s o lved in groundwater

SolidsAmounts/Units:
D F l y a s h

• A s b e s t o s
• M i l l i n g / M i n e T a i l i n g s
D F e r r o u s S m e l t e r
D N o n - f e r r o u s S m e l t e r
D M e t a l s :

D Other
S p e c i f y : F e , M n , N i , C d ,
Zn, Pb, Cu, Ag, Cr

Sludges
Amounts/Units:
D P a i n t

D P i g m e n t s
D M e t a l S l u d g e s
D POTW S l u d g e
D A l u m i n u m
D D i s t i l l a t i o n Bot toms

D Other
S p e c i f y :

S o / v e n t s
Amounts/Units:
D H a l o g e n a t e d( c h l o r o , bromo)
D S o l v e n t s
D H y d r o c a r b o n s
D A l c o h o l s
n K e t o n e s
D Es t e r s
D Ether s
D Other
S p e c i f y :
T r i c h l o r o e t h e n e ( T C E ) ,T e t r a c h l o r o e t h y l e n e
( P C E ) , cis-1,2
d i c h l o r o e t h e n e ( D C E ) ,
t r a n s - 1 , 2 D C E

0/7s
Amounts/Units:
D O i l y W a s t e s

D G a s o l i n e
D Die s e l Oil
D L u b r i c a n t s
D P C B S
D P o l y n u c l e a r A r o m a t i c s

D Other
S p e c i f y :

OtherAmounts/Units:
D L a b o r a t o r y

D P h a r m a c e u t i c a l
D H o s p i t a l
D R a d i o l o g i c a l
D M u n i c i p a l
D C o n s t r u c t i o n
D M u n i t i o n s
D Other
S p e c i f y :

Overal l H a z a r d E v a l u a t i o n : D High D M e d i u m • Low D U n k n o w n (Where t a sk s have d i f f e r e n t h a z a r d s , e v a l u a t e each. A t t a c h a d d i t i o n a l shee t s i f n e c e s sary)
J u s t i f i c a t i o n : Air s a m p l i n g r e s u l t s f r o m la s t y ear ' s a c t i v i t i e s (2000) and t o d a t e (2001) have i n d i c a t e d l ow a sbe s to s c onc en t ra t i on s ( s 10 percent o f PEL/TWA). Care w i l l b etaken by al l s i te p e r s onne l to avoid u n n e c e s s a r i l y a g i t a t i n g s u sp e c t m a t e r i a l s . PPE p r e s c r i p t i o n s are ad equa t e to a d d r e s s current p o t e n t i a l hazards . Review o f r e c e n t l y acquired
d a t a and i n f o r m a t i o n w i l l be c o m p l e t e d as o b t a i n e d .

F i r e / e x p l o s i o n P o t e n t i a l : D High D M e d i u m H Low D U n k n o w n
Background Review: • C o m p l e t e D I n c o m p l e t e P a g e 4 of 15
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Known Contaminants
Highest ObservedConcentration(specify units and media)

PEUTLVppm or mg/m3

(specify) .
IDLHppm or mg/m3

(specify) Excursion Limit(^30 minutes) .Symptoms/Effects of Acute Exposure
PhotoionizationPotential

Asbe s t o s 5 to 7 percent in thewaste p i l e s 0.1 f / c c * /0.01 f/cc" N / A 1.0 f/cc Irritated eyes, mucous membranes, andr e sp i ra tory system___________ N / A
A s b e s t o s 4.481 f.cc*** 0.1 f / c c * /0.01 f/cc" N / A 1.0 f/cc: I r r i t a t e d eyes, mucous membranes, andre sp i ra t ory system _____• N / A

A C G I H = American Conf er enc e o f Government I n d u s t r i a l H y g i e n i s t sCA = H u m a n carcinogenCAS = Chemical Abs trac t ServiceI D L H = I m m e d i a t e l y Dangerous t o L i f e a n d H e a l t h ( N I O S H standard enforced b y l a w )LEL = Lower E x p l o s i v e L i m i tm g / m 3 = m i l l i g r a m s per cubic meterN E = N o t e s t a b l i s h e dN I O S H = N a t i o n a l I n s t i t u t e f o r Occupat ional S a f e t y a n d H e a l t hO S H A = Occupat ional S a f e t y a n d H e a l t h A d m i n i s t r a t i o nPEL = P e r m i s s i b l e Expo sure L i m i t ( O S H A - e s t a b l i s h e d w o r k p l a c e s t a n d a r d s enforced by law)ppm = par t s per m i l l i o n
S T E L = S h o r t Term Exposure L i m i t ( 1 5 minute T W A )T L V = T h r e s h o l d L i m i t V a l u e s (Recommended b y A C G I H )TWA = T i m e - W e i g h t e d Average (Average concentrat ion for a normal 8-hour working day or 40-hour working week)u g / k g = micrograms per k i l o g r a m
ug/ = micrograms per L i t e r
* = personal air m o n i t o r i n g** = a m b i e n t / p e r i m e t e r reoccupancy
*** = c u t t i n g ho le in c e i l i n g - 30 minute excursion
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Field Activities Covered under this Plan
Task Description/specific Technique-Standard Operating Procedures/SiteLocationfattach additional sheets as necessary) Type
1 S o i l S a m p l i n g -

Primary
^̂ H^̂ ^̂ ^H Level C - M o d i f i e d

N o n - I n t r u s i v e
2 R e s i d e n t i a l D u s t / A i r S a m p l i n g - S c e n a r i o 1 - A i r s a m p l i n g d u r i n g rou t ine I n t r u s i v e Level D - M o d i f i e dh o u s e h o l d a c t i v i t i e s (e.g. , a l l a c t i v i t i e s except active c l e a n i n g ) . • W W f f l R P V^̂ l̂̂ ûl̂ ^H^̂ £̂̂ *̂̂ ^̂ l

3 R e s i d e n t i a l D u s t / A i r S a m p l i n g - S c e n a r i o 2 - Air s a m p l i n g d u r i n g active h o u s e h o l d ^̂ BQQZS^̂ B^B Level C - M o d i f i e da c t i v i t i e s (e.g. , va cuuming , s w e e p i n g , a n d d u s t i n g ) . ! » , , . . IN o n - I n t r u s i v e
4 R e s i d e n t i a l D u s t / A i r S a m p l i n g - Scenar i o 3 - S a m p l i n g d u r i n g s i m u l a t e d house ^̂ •Q^Q^HH Level C - M o d i f i e dr e m o d e l i n g a c t i v i t i e s (e.g., l e m o v i n g i n s u l a t i o n , l e p l u m b i n g , etc.). ^̂^̂^̂^̂^N o n - I n t r u s i v e
5 Removal A c t i o n O v e r s i g h t / A i r S a m p l i n g - I n t r u s i v e I Level C - M o d i f i e dB E S B S E f f i l l
6 R e s i d e n t i a l Dust/Air S a m p l i n g - S c e n a r i o 4 - S a m p l i n g d u r i n g g a r d e n r o t o t i l l i n g ^̂ •Q̂ R̂ ^̂ I Level C - M o d i f i e da c t i v i t i e s . ^̂^̂^̂^̂^̂^I N o n - I n t r u s i v e I
7 Direct Push T e c h n o l o g y (DPT) Soi l S a m p l i n g ^̂ ^̂ ^̂ÔB Level C - M o d i f i e d

N o n - I n t r u s i v e

Contingency
Exit A r e a

Level D or Exit Area

Exit Area

Level B - M o d i f i e d

Level C or Exit Area

Exit Area

Exit Area

Hazard

Schedule
H a z a r d Risk: LOW

Date: 2001
H a z a r d Risk: LOW

Date: 2001
H a z a r d Risk: LOW

Date: 2001
H a z a r d Risk: M E D

Date: 2001
H a z a r d Risk: LOW

Date: 2001
H a z a r d Risk: LOW

Date: 2001
H a z a r d Risk:

Date:
Personnel a n d R e s p o n s i b i l i t i e s ( I n c l u d e s u b c o n t r a c t o r s )
N a m e
Dave S c h r o e d e r
D o u g l a s J . U p d i k e
N o e l A n d e r s o n
A n g e l a F r a n s d e n
Dee Warren
T e r r y K e l l e r
David M i c h a i l o f
T o m T h o r n b u r g h
T o m m y Cook
A n n i A u t i o
Brian S c o t t P y l e s

F i r m / R e g i o n C O M F e d e r a l H e a l t h C l e a r a n c e
C O M F e d e r a l Y e s
COM F e d e r a l - Yes
COM F e d e r a l - Yes
COM F e d e r a l - Yes
COM F e d e r a l - Yes
COM F e d e r a l - Yes
COM F e d e r a l - Yes
COM F e d e r a l - Yes
COM F e d e r a l - Yes
COM F e d e r a l - , Yes
COM F e d e r a l - Yes

R e s p o n s i b i l i t i e s
W o r k A s s i g n m e n t M a n a g e r

S i t e H e a l t h a n d S a f e t y C o o r d i n a t o r
A l t e r n a t e S i t e H & S C o o r d i n a t o r

S a m p l e C o o r d i n a t o r
S a m p l e C o o r d i n a t o r
S a m p l e C o o r d i n a t o r

F i e l d T e a m L e a d e r
S t a f f
S t a f f

A s s i s t a n t P r o j e c t M a n a g e r
S t a f f

Onsi t e I n v o l v e m e n t
T a s k s 1 - 7
T a s k s 1 - 7
T a s k s 1 - 7

A d m i n i s t r a t i v e
A d m i n i s t r a t i v e
A d m i n i s t r a t i v e

T a s k s 1 - 7
T a s k s 1 - 7
T a s k s 1 - 7

A d m i n i s t r a t i v e
T a s k s 1 - 7
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Environmenta l Pro t e c t i on

Protective Equipment: Specify by task. Indicate type and/or material as necessary. Use copies of this sheet if needed.
Block A Tasks: 1Level: C - M o d i f i e d • PrimaryD C o n t i n g e n c y Block B T a s k s : 1Level: Exit Area D Primary• C o n t i n g e n c y
Respiratory: D Not N e e d e dD S C B A . A i r l i n e :• APR:• C a r t r i d g e : P100D Escape Mask:D Other:
H e a d and Eye: D Not N e e d e d• S a f e t y Gla s s e s :D F a c e S h i e l d :D G o g g l e s :D H a r d H a t : F o r d r i l l i n g a n d C P T / D P TD Other: ac t iv i t i e s
Boots: D Not N e e d e d• Boots: Leather steel-toed s a f e t y bootsD Overboots:D Rubber:

Prot. C l o t h i n g : D Not N e e d e dD E n c a p s u l a t e d S u i t :D S p l a s h S u i t :D A p r o n• Tyvek Covera l l : if neededD C l o t h C o v e r a l l : Cot ton as neededD Other: Long pants & long-sleeved shirt
Glove s: D Not N e e d e dD U n d e r g l o v e s :• Gloves: Nitrile or s u r g i c a l / l a t e x .D Overgloves:

D Other - s p e c i f y below:

Respiratory: D Not N e e d e dD S C B A . A i r l i n e :D A P R :D C a r t r i d g e : ? 100D Escape Mask:D Other: > -s •
H e a d and Eye: D Not N e e d e dD S a f e t y G l a s s e s :D F a c e S h i e l d :D G o g g l e s :D H a r d H a t :D Other:
Boots: D Not N e e d e dD Boots: Lea ther s teel-toed s a f e t y bootsD Overboots:D Rubber:

Prot. C l o t h i n g : D Not N e e d e dD E n c a p s u l a t e d Suit:D S p l a s h S u i t :D A p r o nD T y v e k Covera l l :D C l o t h C o v e r a l l : Co t t on as neededD Other: Long pant s & long-sleevedshirt
Glove s: D N o t N e e d e dD U n d e r g l o v e s :D Glove s: n i t r i l e . o r s u r g i c a l / l a t e xD Overgloves:

i Other - s p e c i f y below:Exit Area
Block C T a s k s : 2Level: D - M o d i f i e d • PrimaryD C o n t i n g e n c y Block D T a s k s : 2Leve l: D Primary• C o n t i n g e n c y
Respiratory: • Not N e e d e dD S C B A . A i r l i n e :D APR:D C a r t r i d g e :D Escape Mask:D Other:
H e a d and Eye: D Not N e e d e dD S a f e t y G l a s s e s :D F a c e S h i e l d :D G o g g l e s :D H a r d Hat:D Other:
Boots: D Not N e e d e d• Boots: Leather steel-toed s a f e t y bootsD Overboots:D Rubber:

Prot. C l o t h i n g : • Not N e e d e dD E n c a p s u l a t e d Sui t:D S p l a s h S u i t :D A p r o nD T y v e k C o v e r a l l :D C l o t h C o v e r a l l :D Other:
Glove s : • Not N e e d e dD U n d e r g l o v e s :D G l o v e s :D Overgloves:

D Other - s p e c i f y below:

R e s p i r a t o r y : D N o t N e e d e dD S C B A , A i r l i n e :D A P R :D C a r t r i d g e :D Escape Mask:D Other:
H e a d and Eye: D Not N e e d e dD S a f e t y G l a s s e s :D F a c e S h i e l d :D G o g g l e s :D H a r d H a t :D Other:
Boots: D Not N e e d e dD Boots: L e a t h e r s t e e l- toed work bootsD Overboots:D Rubber:

Prot. C l o t h i n g : D N o t N e e d e dD E n c a p s u l a t e d S u i t :D S p l a s h S u i t :D A p r o nD T y v e k C o v e r a l l :D C l o t h C o v e r a l l :D Other:
G l o v e s : D N o t N e e d e dD U n d e r g l o v e s :D G l o v e s :D Overg love s :

I Other - s p e c i f y below:Exit Area
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Protective Equipment: Specify by task.
Block A T a s k s : 3Leve l: C
Respira tory: D N o t N e e d e dD S C B A , A i r l i n e :• APR:• C a r t r i d g e : P100D Escape M a s k :D Other:
H e a d and Eye: D Not N e e d e d• S a f e t y G l a s s e s :D F a c e S h i e l d :D G o g g l e s :• H a r d H a t :D Other:
Boots: D Not N e e d e dD Boots: L e a t h e r s teel-toed s a f e t y boots• Overboots:• Rubber:
B l o c k C T a s k s : 4

Indicate type and/or material as necessary. Use copies of this sheet if needed.
• P r i m a r yD C o n t i n g e n c y

Prot. C l o t h i n g : D N o t N e e d e dD E n c a p s u l a t e d S u i t :D S p l a s h S u i t :D A p r o n• T y v e k C o v e r a l l : i f neededD C l o t h C o v e r a l l : C o t t o n as neededD Other: L o n g pan t s & long-s leeved shirt
G l o v e s : D N o t N e e d e dD U n d e r g l o v e s :• G l o v e s : N i t r i l e o r s u r g i c a l / l a t e x .D Overgloves:

D Other - s p e c i f y below:

• PrimaryLeve l: B - M o d i f i e d D C o n t i n g e n c y
Resp ira t ory: D N o t N e e d e dD S C B A , A i r l i n e :D A P R :D C a r t r i d g e :D Escape M a s k :• Other: PAPA
H e a d and Eye: D Not N e e d e d• S a f e t y G l a s s e s :D F a c e S h i e l d :D G o g g l e s :• H a r d H a t :D Other:
Boots: D Not N e e d e dD Boots: Leather s teel-toed s a f e t y boots• Overboots:• Rubber:

Prot. C l o t h i n g : D N o t N e e d e dD E n c a p s u l a t e d S u i t :D S p l a s h S u i t :D A p r o n• T y v e k C o v e r a l l :D C l o t h C o v e r a l l :D Other:
G l o v e s : D N o t N e e d e dD U n d e r g l o v e s :• G l o v e s : L e a t h e rD Overgloves:

• Other - s p e c i f y below: Each S c e n a r i o 3requires an a c t i v i t y - s p e c i f i c h e a l t h ands a f e t y p l a n

B l o c k B T a s k s : 3

i ( J E ) M I H j j j c i B T aliRrog r a n r a j p p ^ P S f ^ ^ ' o n i l

D P r i m a r yLeve l : C- M o d i f i e d • C o n t i n g e n c y
R e s p i r a t o r y : D N o t N e e d e dD S C B A , A i r l i n e :D A P R :D C a r t r i d g e : P1 00D Escape M a s k :D Other:
H e a d and Eye: D Not N e e d e dD S a f e t y G l a s s e s :D F a c e S h i e l d :D G o g g l e s :D H a r d H a t :D Other:
Boots: D Not N e e d e dD Boots: L e a t h e r s t e e l - t o ed s a f e t y bootsD Overboots:D Rubber:
Block D T a s k s : 4Leve l:
R e s p i r a t o r y : D N o t N e e d e d• S C B A , A i r l i n e :D A P R :D C a r t r i d g e :D E s c a p e M a s k :D Other:
H e a d and Eye: D Not N e e d e d• S a f e t y G l a s s e s :D F a c e S h i e l d :D G o g g l e s :• H a r d H a t :D Other:
Boots: D Not N e e d e dD Boots: L e a t h e r s t e e l - t o e d work boot s• Overboots:• Rubber:

Prot. C l o t h i n g : D N o t N e e d e dD E n c a p s u l a t e d S u i t :D S p l a s h S u i t :D A p r o nD T y v e k C o v e r a l l :D C l o t h C o v e r a l l : C o t t o n as neededD Other: L o n g p a n t s & l o n g - s l e e v e ds h i r t
G l o v e s : D N o t N e e d e dD U n d e r g l o v e s :D G l o v e s : n i t r i l e or s u r g i c a l / l a t e xD Overglove s:

• Other - s p e c i f y below:Exi t Area
D Primary• C o n t i n g e n c y

Prot. C l o t h i n g : D N o t N e e d e dD E n c a p s u l a t e d S u i t :D S p l a s h S u i t :D A p r o n• T y v e k C o v e r a l l :D C l o t h C o v e r a l l :D Other:
G l o v e s : D N o t N e e d e dD U n d e r g l o v e s :• G l o v e s : L e a t h e rD Overglove s:

D Other - s p e c i f y below:
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ental Prot e c t i on A g e n c yiTs. <&& w i S i ' S & I ' r A t S - V •*«»: si-t uiawftx^ &-«. as®/?, W • 3T,5<t;&J»^ .̂£5

Protective Equipment: Specifyby task. Indicate type and/or material as necessary Use copies of this sheet if needed.
Block A T a s k s : 5Level: D - M o d i f i e d • PrimaryD C o n t i n g e n c y Block B T a s k s : 5Level: C- M o d i f i e d D Primary• C o n t i n g e n c y
Respiratory: • Not N e e d e dD SCBA, Airl ine:D A P R : • ' . . ' , •D C a r t r i d g e :D Escape Mask:D Other:
H e a d and Eye: D Not N e e d e d• S a f e t y G l a s s e s :D F a c e S h i e l d :D G o g g l e s :• H a r d Hat:• Other: Orange traffic vest

Boots: D Not N e e d e d• Boots: Leather steel-toed s a f e t y bootsD Overboots:D Rubber:

, Prot C l o t h i n g : • Not N e e d e dD Encapsu la t ed S u i t :D S p l a s h S u i t :D A p r o n ,D T y v e k Covera l l : if neededD Cloth'Coveral l: C o t t o n as needed,D Other: Long pants & long-sleeved shirt
Glove s: • Not N e e d e dD U n d e r g l o v e s :D Glove s : Nitri le or s u r g i c a l / l a t e x .D ' O v e r g l o v e s :

D Other - s p e c i f y below:

Respiratory: D Not N e e d e dD SCBA, A i r l i n e :• APR:• C a r t r i d g e : P100D Escape Mask:D Other:
H e a d and Eye: D Not N e e d e d• S a f e t y G l a s s e s :D F a c e S h i e l d :D G o g g l e s :• Hard Hat:O Other:
Boots: D Not N e e d e dD Boots: Leather steel-toed s a f e t y boots• Overboots:• Rubber:

Prot. C l o t h i n g : D Not N e e d e dD E n c a p s u l a t e d S u i t :D S p l a s h S u i t :D A p r o n• T y v e k Covera l l :D C l o t h C o v e r a l l : Cot ton as neededD Other: Long pant s & long-sleevedshirt
G l o v e s : D N o t N e e d e dD U n d e r g l o v e s :• Glove s : n i t r i l e or s u r g i c a l / l a t e xD Overgloves:

• Other - s p e c i f y below: All act ivit ie swhich occur w i t h i n the e x c l u s i o n zonerequire e n t r y / e g r e s s through thedecon trai l er .
Block C T a s k s : 6Level: C - M o d i f i e d • PrimaryD C o n t i n g e n c y Block D T a s k s : 6Leve l: D PrimaryM C o n t i n g e n c y
Respiratory: D Not N e e d e dD S C B A , A i r l i n e :• APR:• C a r t r i d g e : P100D Escape Mask:D Other:
H e a d and Eye: ID Not N e e d e d• S a f e t y G l a s s e s :D F a c e S h i e l d :D G o g g l e s :• H a r d H a t :D Other:
Boots: D Not N e e d e dD Boots: Leather steel-toed s a f e t y boots• Overboots:• Rubber:

Prot C l o t h i n g : D Not N e e d e dD E n c a p s u l a t e d Sui t:D S p l a s h S u i t :D A p r o n• T y v e k C o v e r a l l :D C l o t h C o v e r a l l :D Other:
Glove s : D N o t N e e d e dD U n d e r g l o v e s :• G l o v e s : L e a t h e rD Overgloves:

D Other - s p e c i f y below:

Respiratory: D Not N e e d e dD S C B A , A i r l i n e :D A P R :D C a r t r i d g e :D Escape M a s k :D Other:
H e a d and Eye: D Not N e e d e dD S a f e t y G l a s s e s :D F a c e S h i e l d :D G o g g l e s :D H a r d Hat:D Other:
Boots: D Not N e e d e dD Boots: L e a t h e r s t e e l - t o ed work bootsD Overboots:D Rubber:

Prot. C l o t h i n g : D Not N e e d e dD E n c a p s u l a t e d Sui t:D S p l a s h S u i t :D A p r o nD T y v e k C o v e r a l l :D C l o t h C o v e r a l l :D Other:
G l o v e s : D N o t N e e d e dD U n d e r g l o v e s :D Glove s :D Overgloves:

I Other - s p e c i f y below:Exit Area
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Protective Equipment: Specify by task.
B l o c k A T a s k s : 7

Indicate type and/or material as necessary. Use copies of this sheet if needed.
• P r i m a r yL e v e l : C - M o d i f i e d D C o n t i n g e n c y

R e s p i r a t o r y : D N o t N e e d e dD S C B A , A i r l i n e :• APR:• C a r t r i d g e : P100D Escape M a s k :D Other:
H e a d and Eye: D Not N e e d e d• S a f e t y G l a s s e s :D F a c e S h i e l d :D G o g g l e s :D H a r d H a t : F o r d r i l l i n g a n d C P T / D P TD Other: a c t i v i t i e s
Boots: D Not N e e d e d• Boots: L e a t h e r s t ee l- toed s a f e t y bootsD Overboots:D Rubber:
Block C T a s k s :Level:
R e s p i r a t o r y : D N o t N e e d e dD S C B A , A i r l i n e :D A P R :D C a r t r i d g e :D Escape M a s k :D Other:
H e a d and Eye: D Not N e e d e dD S a f e t y G l a s s e s :D F a c e S h i e l d :ID G o g g l e s :D H a r d H a t :D Other:
Boots: D Not N e e d e dD Boots: Lea th er s t e e l - to ed s a f e t y bootsD Overboots:D Rubber:

Prot. C l o t h i n g : D N o t N e e d e dD E n c a p s u l a t e d S u i t :D S p l a s h S u i t :D A p r o n• T y v e k C o v e r a l l : i f neededD C l o t h C o v e r a l l : C o t t o n as neededD Other: Long pan t s & l ong- s l e eved shirt
G l o v e s : D N o t N e e d e dD U n d e r g l o v e s :• G l o v e s : N i t r i l e o r s u r g i c a l / l a t e x .D Overgtove s:

D Other - s p e c i f y below:

f j P r i m a r yD C o n t i n g e n c y
Prot. C l o t h i n g : D N o t N e e d e dD E n c a p s u l a t e d S u i t :D S p l a s h S u i t :D A p r o nD T y v e k C o v e r a l l :D C l o t h C o v e r a l l :D Other:
G l o v e s : D N o t N e e d e dD U n d e r g l o v e s :D G l o v e s :D Overglove s:

D Other - s p e c i f y below:

B l o c k B T a s k s : ?Leve l : Exi t Area
R e s p i r a t o r y : D N o t N e e d e dD S C B A , A i r l i n e :D A P R :D C a r t r i d g e : P1 00D Escape M a s k :D Other:
H e a d and Eye: D Not N e e d e dD S a f e t y G l a s s e s :D F a c e S h i e l d :D G o g g l e s :D H a r d H a t :D Other:
Boots: D Not N e e d e dD Boots: L e a t h e r s t e e l - t o ed s a f e t y bootsD Overboots:D Rubber:
B l o c k D T a s k s :L e v e l :
Resp i ra t o ry: D N o t N e e d e dD S C B A , A i r l i n e :D A P R :D C a r t r i d g e :D Escape M a s k :D Other:
H e a d and Eye: D Not N e e d e dD S a f e t y G l a s s e s :D F a c e S h i e l d :D G o g g l e s :D H a r d H a t :D Other:
Boots: D N o t N e e d e dD Boots: L e a t h e r s t e e l - t o e d work bootsD Overboots:D Rubber:

IH Primary• C o n t i n g e n c y
Prot. C l o t h i n g : D N o t N e e d e dD E n c a p s u l a t e d S u i t :D S p l a s h S u i t :D A p r o nD T y v e k C o v e r a l l :D C l o t h C o v e r a l l : C o t t o n as neededD Other: L o n g p a n t s & l o n g - s l e e v e dshirt
Glove s: D Not N e e d e dD U n d e r g l o v e s :D G l o v e s : n i t r i l e or s u r g i c a l / l a t e xD Overgloves:

• Other - s p e c i f y below:Exit Area
D P r i m a r yD C o n t i n g e n c y

Prot. C l o t h i n g : D N o t N e e d e dD E n c a p s u l a t e d Sui t :D S p l a s h S u i t :D A p r o nD T y v e k C o v e r a l l :D C l o t h C o v e r a l l :D Other:
G l o v e s : D N o t N e e d e dD U n d e r g l o v e s :D G l o v e s :D Overg love s :

D Other - s p e c i f y below:
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Monitoring Equipment: Specify by. task. Indicate type as necessary. Attach additional sheets as necessary.
Instrument Task Action Guidelines Comments (Include schedules of use)

C o m b u s t i b l e G a s I n d i c a t o r 1 -7 ' 0 - 1 0 % L E L10-25% LEL>25% LEL
21.0%02<21.0%02<19.5%02

N o e x p l o s i o n hazardP o t e n t i a l e x p l o s i o n hazard; n o t i f y S H S C .E x p l o s i o n hazard; interrupttask/evacuate
Oxygen normalOxygen d e f i c i e n t ; n o t i f y S H S CI n t e r r u p t task/evacuate ___

• Not N e e d e d
O x y g e n - d e f i c i e n t or other dangerou satmospher e s are not expec t ed to beencountered d u r i n g site work. Entranceinto c o n f i n e d spaces where toxic gasescould be concentrated is s t r i c t l y f o r b i d d e n .

R a d i a t i o n Survey MeterT y p e _ _ _ _ _ _ 1-7 3 X Background N o t i f y S H S O a n d C O M F e d e r a l H S M .>2mR/hr e s t a b l i s h REZ' • - I n t e r r u p t t a sk / evacua t e _ _ _
N o t N e e d e d

P h o t o i o n i z a t i o n DetectorT y p e ____ D l 1 . 7 e VD l 0 . 2 e VD 9.8 eVD eV

1 - 7 S p e c i f y :
Dete c tab l e Odor If odor of any kind i s d e t e c t ed , ceasework, move to f r e s h air.

• N o t N e e d e dIf f u r t h e r work is necessary in the areawhere odors are d e t e c t e d , per sonnelpro t e c t i on will be eva lua t ed .

F l a m e l o n i z a t i o n DetectorT y p e _ _ _ _ 1 -7 S p e c i f y : • Not N e e d e dIf f u r t h e r work i s necessary in the areawhere odors are d e t e c t e d , per sonne lpro t e c t i on wil l be eva lua t ed .
Detector T u b e s / M o n i t o rT y p eT y p e _ _ _ _

1 -7 S p e c i f y : B Not N e e d e dT o x i c gases are not expec t ed to beencountered. Entrance i n t o c o n f i n e dspaces where toxic gases could beconcentrated i s s t r i c t l y f o r b i d d e n .
R e s p i r a b l e Dust M o n i t o rT y p e _ _ _ _T y p e _ _ _ _

1 -7 S p e c i f y : • N o t N e e d e dI f d u s t y c o n d i t i o n s p e r s i s t , site wi l l b eabandoned and p er s onne l p r o t e c t i o nr e e v a l u a t e d .
OtherS p e c i f y : V i s i b l e or nuisance dusta n d / o r unusual vapors ( o d o r s )

1 -7 S p e c i f y : If team notices unusual odors, heavy d u s t , o ri r r i t a t i o n of the eyes or throa t , they w i l l exit area andreevaluate per sonne l pro t e c t i on .
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Decontamination Procedures
Personalized Decontamination
W a s h we l l b e f o r e hand to mouth contact is made. Ashower w i l l be taken as soon as p o s s i b l e a f t e r l e a v i n g thef i e l d . Worker s w i l l remove p r o t e c t i v e c l o t h i n g in t h i s order:
(1) wash overboots in s o a p y water and rinse(2) remove overboots or boot i e s(3) remove g love s(4) remove s a f e t y g l a s s e s(5) remove T y v e k or c l o t h c o v e r a l l , i f used(6) remove r e s p i r a t o r , i f used(7) remove inner g l o v e s( 8 ) wash h a n d s / f a c e b e f o r e e a t i n g / d r i n k i n g

D N o t N e e d e d
Containment and Disposal Method

A l l d i s p o s a b l e P P E w i l l b e d o u b l e - b a g g e d p r i o r t o d i s p o s a l .Decon water to be d i s p o s e d onsite.

D N o t N e e d e d

Sampling Equipment Decontamination
S e e C O M F e d e r a l S O P 4-5. A l l s a m p l i n g equ ipmen t w i l l b et h o r o u g h l y d e c o n t a m i n a t e d a s f o l l o w s :
( 1 ) wash a n d scrub w i t h l o w p h o s p h a t e d e t e r g e n t( 2 ) p o t a b l e t a p water rinse( 3 ) p o t a b l e t a p water rinse(4) t h o r o u g h l y rinse wi th d e i o n i z e d water( 5 ) a i r d r y( 6 ) wrap i n a l u m i n u m f o i l f o r t r a n s p o r t

D N o t N e e d e d
Containment and Disposal Method
Decon water to be d i s p o s e d ons i t e .

D N o t N e e d e d

Heavy Equipment Decontamination
E x c l u s i o n Zone Egres s D e c o n t a m i n a t i o n

( 1 ) wash overboots(2) remove overboots(3) hang s a f e t y vest and hard hat in e x c lu s i on areae q u i p m e n t d r o p room(4) enter decon t r a i l e r d i r t y room( 5 ) remove T y v e k c o v e r a l l s(6) enter shower and c lean r e s p i r a t o r( 7 ) remove r e s p i r a t o r a f t e r t h o r o u g h c l e a n i n g( 8 ) c o m p l e t e per sonal decon( 9 ) d r y w i t h d i s p o s a b l e t owe l s(10) proceed to clean room, dre s s , and exit
N o t e - All doors on the decon t r a i l e r must remainc l o s ed in order to m a i n t a i n nega t iv e pre s sure

D N o t N e e d e d
Containment and Disposal Method

A l l d i s p o s a b l e P P E w i l l b e d o u b l e - b a g g e d p r i o r t o d i s p o s a l .

D N o t N e e d e d
H a z a r d o u s M a t e r i a l s I n v e n t o r y ( I n v e s t i g a t i o n - A s s o c i a t e d S u b s t a n c e s : A t t a c h M S D S )

P r e s e / v a f t V e s
D H y d r o c h l o r i c A c i d ( H C I ) D A s c o r b i c A c i dD N i t r i c A c i d ( H N O 3 ) D Other:D S u l f u r i c A c i d ( H 2 S O 4 ) D Other:D S o d i u m H y d r o x i d e ( N a O H )D Z i n c A c e t a t e (ZnOAc)

Decontamination
D A l c o n o x ™ D H e x a n eD L i q u i n o x ™ D I s o p r o p a n o lD Ace tone D Nitr i c AcidD M e t h a n o l • Other: W a t e rD M i n e r a l S p i r i t s

Calibration Gases and Fluids
D I s o b u t y l e n e D pH S t a n d a r dD M e t h a n e D C o n d u c t i v i t y S t a n d a r dD P e n t a n e D OtherD H y d r o g e n D OtherD P r o p a n e

*lf s t a n d a r d f i e ld c l o t h e s are u s ed , the c l o t h i n g must be k e p t s e p a r a t e f r o m al l p e r s o n a l a r t i c l e s and washed b e f o r e i t i s reused. U n d e r no c ircumstance can s o i l e d c l o t h i n g bedonned at the b e g i n n i n g of each work day. Any a r t i c l e o f c l o t h i n g tha t becomes u n u s u a l l y s o i l e d d u r i n g f ie ld a c t i v i t i e s must be r e p l a c e d w i t h a c l ean item.
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E n v i r Q n m e n t a l l ^ i - o t e j s t i o n l A g e n c j y

W a t e r S u p p l y N A H e a l t h a n d S a f e t y M a n a g e r Chuck Myers. C I H 1-703-968-0900
S i t e T e l e p h o n e 1-406-293-8595 S i t e M a n a g e r Dave S c h r o e d e r 1-406-293-3388
EPA Release Report No. 1-800-424-8802 H e a l t h & S a f e t y C o o r d i n a t o r N o e l A n d e r s o nD o u g l a s J . U p d i k e 1-406-293-35671-816-412-3149
COM 24-Hour EmergencyChuck Myers DOT Contact(cel l) 1-571-216-7004 J o h n M c G u i g g i n

EPA Contact Paul Peronard
1-617-494-2574
1-303-312-6808

F a c i l i t y Management N A Environmenta l Agency 1-800-234-5677
Other (Spec i fy) H e a l t h & S a f e t y Mgr. Chuck Myers (home) 1-703-754-0700S H S O 1-406-293-3567 H e a l t h Department

S h e r i f f s Department L i n c o l n C o u n t y
1-406-293-7881
911

C H E M T R E C Emergency 1-800-424-9300 S t a t e S p i l l Line 911
F i r e Depar tment
P o l i c e Depar tmen t - L i b b y

911
911

S t a t e Pol i c e H i g h w a y Patrol 1-800-525-5555
Evacuate site if any unexpected hazardous condit ions are encountered. If s taff observehazards for which they have not been prepared , they wil l withdraw f rom the area and callCDM F e d e r a l H e a l t h and S a f e t y . COM F e d e r a l personnel wi l l leave the site and u p g r a d etheir level of protec t ion if they experience nausea or dizziness. No v o l a t i l e c ompoundsare expected to be encountered at concentrations dangerous to human hea l th . If anyodors are noted, work wil l cease and personnel protec t ion reevaluated. In the event ofmedical emergency, contact H o s p i t a l , Police, or Sheri f f s Department. If re spirable dusti s no t ed , a d d i t i o n a l engineering controls w i l l be i m p l e m e n t e d . If these control s do note l i m i n a t e the exposure, personnel protec t ion w i l l be reevaluated.____________

Poison Control Cent er
Occupa t i ona l Phys i c ian Dr. Edward Bames

H o s p i t a l N a m e : S t . J o h n ' s Lutheran H o s p i t a l
H o s p i t a l A d d r e s s : 350 L o u i s i a n a Avenue

1-800-525-5042
1-800-229-3674

911

Prepared by: Doug U p d i k e Date: 10-24-2001
N a m e o f Contac t a t H o s p i t a l : N A
N a m e o f 2 4 - H o u r A m b u l a n c e : 911

S H S O S i g n a t u r e : Date:

H S M S i g n a t u r e : Date:

Route t o Hosp i ta l (Attach map with route t o h o s p i t a l )
See the a t tached map ( P a g e 13) to the h o s p i t a l . Become f a m i l i a r w i t h l o c a t i o n o fh o s p i t a l p r i o r to any s i t e a c t iv i t i e s .
Direc t ions to the h o s p i t a l will vary d e p e n d i n g on where you are l o ca t ed in the sitearea. The h o s p i t a l is l o ca t ed at the in t er s e c t i on of L o u i s i a n a and 4"1 Avenue.

For Chuck Myers, CIH

S i t e : L i b b y , M o n t a n a , A s b e s t o s Removal Distance t o H o s p i t a l : V a r i a b l e P a g e 13 of 15
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The f o l l o w i n a personnel have read and fullv
S i t e : Libbv. Montana. Asbes to s Removal

N a m e and R e s p o n s i b i l i t y

understand the contents
Proje c t No.:

of thi s H e a l t h and S a f e t y Plan and f u r t h e r agree to all requirements contained herein.

A f f i l i a t i o n Date S i g n a t u r e
' . ' ' " • '

Dave S c h r o e d e r
Anni Autio
Dougla s U p d i k e
N o e l Anderson
A n g e l a F r a n s d e n
Dee Warren
Terry K e l l e r
David M i c h a i l o f
T o m T h o r n b u r g h
T o m m y Cook
Brian Scot t Pyl e s

: COM F e d e r a l Programs
COM F e d e r a l Programs
COM F e d e r a l Programs

Corpora t i on
Corpora t i on
C o r p o r a t i o n

COM F e d e r a l Programs Corporat ion
COM F e d e r a l Programs
COM F e d e r a l Programs
COM F e d e r a l Programs
COM F e d e r a l Programs
COM F e d e r a l Programs

C o r p o r a t i o n
C o r p o r a t i o n
C o r p o r a t i o n
C o r p o r a t i o n
Corpora t i on

C O M F e d e r a l Programs C o r p o r a t i o n
COM F e d e r a l Programs C o r p o r a t i o n

-
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A S T M D E S I G N A T I O N : D 5755-95
D 5755-95 S t a n d a r d T e s t Method for Microvacuum S a m p l i n g and I n d i r e c t A n a l y s i s

II EPA Standard Operat ing Procedures
• SOP 2015 Asbe s t o s S a m p l i n g

I
D 5755-95

• of Dust by TEM for Asbe s t o s Struc ture Number Concentrations
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A S B E S T O S S A M P L I N G S O P # : 2 0 1 5
D A T E : 1 1 / 1 7 / 9 4

REV. #: 0.0

1.0 S C O P E AND APPLICATION
Asbestos has been used in many commercial produc t s
inc luding bui lding materials such as f l o o r i n g t i le s and
sheet goods, paints and coatings, insulation, and
roo t ing asphal t s . T h e s e product s and others may be
found at hazardous waste sites hanging on overhead
p i p e s , contained in drums, abandoned in pi l e s , or as
part of a structure. Asbes to s ta i l ing p i l e s from mining
opera t i on s can also be a source of ambient asbestos
f iber s . Asbe s to s is a known carcinogen and requires
air s a m p l i n g to assess airborne exposure to human
health. T h i s Standard Operating Procedure (SOP)
provide s procedures for asbestos air sampl ing by
drawing a known volume of air through a mixed
c e l l u l o s e ester (MCE) f i l t e r . The f i l t e r i s then sent to
a laboratory for analysis. The U.S. Environmental
Prote c t i on Agency/Environmental Response Team
(U.S. E P A / E R T ) uses one of f o u r analytical methods
for determining asbestos in air. These include: U.S.
E P A ' s Environmental Asbes tos Assessment Manual,
S u p e r f u n d Method for the Determination of Asbe s t o s
in Ambient Air for Transmission Electron Microscopy
( T E M ) ' " ; U.S. E P A ' s M o d i f i e d Yamate Method f o r
TEM.m; National Inst i tu t e for Occupational S a f e t y and
H e a l t h (NTOSH) Method 7402 (direct method only)
for TEM; and NIOSH Method 7400 for Phase
Contrast Microscopy (PCM) m . Each method has
s p e c i f i c sampling and analytical requirements (i.e.,
s a m p l e volume and f l o w rate) for determining
asbestos in air.
T h e U.S. E P A / E R T . t y p i c a l l y f o l l o w s procedures
o u t l i n e d in the TEM methods for determining

• mineralogical types of asbestos in air and for
d i s t ingui sh ing a s b e s t o s . f r om non-asbestos minerals.
The Phase Contrast Microscopy (PCM) method is
used by U.S. EPA/ERT as a screening tool since it is
less cost ly than T E M . PCM cannot di s t inguish
asbestos from non-asbestos f ibers, therefore me TEM
method may be necessary, to confirm analytical
results. For example, if an action level for the
presence of f iber s , has been set and PCM analysis
indicates that the action level has been exceeded, then

TEM analysis can be used to q u a n t i f y and i d e n t i f y
asbestos structures through examination of their
m o r p h o l o g y crystal structures (through e lec tron
d i f f r a c t i o n ) , and elemental compos i t ion (through
energy dispersive X-ray analysis). In this instance
sample s should be c o l l e c t ed for both analyses in s ide
by side sampling trains (some laboratories are able to
per form PCM and TEM analysis f rom the same f i l t e r ) .
The S u p e r f u n d method is designed s p e c i f i c a l l y to
prov id e results sui table for s u p p o r t i n g risk
asse s sments at S u p e r f u n d s i t e s , it is a p p l i c a b l e to a
wide range of ambient air s i tuat ions at hazardous
waste sites. U . S . E P A ' s M o d i f i e d Yamate M e t h o d f o r
TEM is also used for ambient air s a m p l i n g due to h i g h
volume requirements. The PCM and TEM NIOSH
analytical methods require lower s a m p l e volumes and
are t y p i c a l l y used indoors; however, ERT will
increase the volume requirement f o r . ou tdoor
a p p l i c a t i o n .
Other Regulations per ta ining to asbestos have been
p r o m u l g a t e d b y U . S . E P A a n d O S H A . U . S . E P A ' s
N a t i o n a l Emission S t a n d a r d s f o r Hazardous Air
P o l l u t a n t s ( N E S H A P ) regulates asbe s to s-containing
waste materials. - NESHAP es tabl i she s management
practices and standards for the handl ing of asbestos
and emissions from waste d i spo sa l opera t i ons (40
CFR Part 61, S u b p a r t s A and M). U . S . EPA's 40 CFR
763 (July 1, 1987)< 4 ) and its addendum 40 CFR 763
(October30,1987) ( 4 ) provide comprehensive rules for .
the asbestos abatement industry.- S t a t e and local
regulat ions on these issues vary and may be more
stringent rhm f ed era l requirements. ' The OSHA
regulations in 29 CFR 1910.1001 and 29 CFR
1926-58 s p e c i f y work practices and s a f e t y equipment
such as respiratory protection and protective c l o t h i n g
when handling asbestos. The OSHA standard for an
8-hour, time-weighted average (TWA) is 0.2

. f i b er s / cub i c centimeters of air. Thi s standard pertains
to f ibers with a length-to-width ratio of 3 to 1 with a
f iber length >5 p.mas>. An action level of 0.1 f i b e r / c c
(one-half the OSHA standard) is the level U.S. EPA
has established in which employer s must ini t iate such
activities as air monitoring, employee training, and



IIIIIIIIIIIIIIIIIII

medical s u r v e i l l a n c e ' " ' .
T h e s e are standard (i.e., t y p i c a l l y a p p l i c a b l e )
operating procedures which may be varied or changed
as required, dependent upon site conditions,
equipment limitations or limitations imposed by the
procedure. In all instances, the ultimate procedures
employed should be documented and associated with
the final report.
Mention of trade names or commercial product s does
not consti tute U.S. EPA endorsement or
recommendation for use.
2.0 M E T H O D S U M M A R Y
Prior to sampling, the site should be characterized by
i d e n t i f y i n g on-site as well as o f f - s i t e sources of
airborne asbestos. The array of sampl ing locations
and the schedule for sample col lec t ion, is critical to
the success of an investigation. Generally, sampl ing
s trategies to characterize a single point source are
f a i r l y s traightforward, while m u l t i p l e point sources
and area sources increase the. complexity of the
sampling strategy. It is not within the scope of this
SOP to provide a generic asbestos air sampling plan.
Experience, objectives, and site characteristics will
dictate the sampling strategy.
During a site investigation, sampl ing stations should
be arranged to distinguish spatial trends in airborne
asbestos concentrations. S a m p l i n g schedules should
be fashioned to establish temporal trends. The
s a m p l i n g strategy t y p i c a l l y requires that the
concentration of asbestos at the source (worst case) or
area of concern (downwind), crosswind, as well as
background (upwind) contributions be quantified. See
T a b l e 1 ( A p p e n d i x . A) for U.S. EPA/ERT
recommended sampling set up for ambient air. Indoor
asbestos sampling requires a d i f f e r e n t type of strategy
which is id en t i f i ed in T a b l e 2 ( A p p e n d i x A). It is
important to establish background levels of
contaminants in order to develop a reference point
from which to evaluate the source data. F i e l d blanks
and lot blanks can be utilized to determine other
sources. ' ' . . .
Much information can be derived from each analytical
method previously mentioned. Each analytical
method has s p e c i f i c sampling requirements and
produce results which may or may not be a p p l i c a b l e
to a s p e c i f i c sampling e f f o r t The site sampling

objec t ives should be c a r e f u l l y i d e n t i f i e d so as to s e l e c t
the most appropr ia t e analytical method. . A d d i t i o n a l l y ,
some preparation (i.e., lot blanks results) prior to s i te
s a m p l i n g may be required, these requirements are
s p e c i f i e d in the analytical methods.
3.0 S A M P L E P R E S E R V A T I O N ,

C O N T A I N E R S , H A N D L I N G ,
A N D S T O R A G E

3.1 S a m p l e Preservation
No preservation is required for asbestos samples .
3.2 S a m p l e H a n d l i n g , Container and

S t o r a g e Procedures
1. P l a c e a sample label on the cassette

indicat ing a unique sampl ing number. Do
' not put sampl ing cassettes in shirt or coat

.. pocke t s as the f i l t e r can pick up f iber s . The
original cassette box is used to ho ld the
samples.

2. W r a p the cassette i n d i v i d u a l l y in a p l a s t i c
s a m p l e bag. Each bag should be marked
indicating sample id en t i f i ca t i on number, total
volume, and date.

3. The wrapped sampling cassettes should be
placed upright in a rigid container so that the
cassette cap is on top and cassette base is on
bottom. Use enough packing material to
prevent j o s t l i n g or damage. Do not use
vermiculite as packing material for samples.
If po s s ib l e , hand carry to lab.

4. Provide appropriate documentation with •
samples (i.e., chain of custody and requested
analytical methodo logy).

4 . 0 I N T E R F E R E N C E S A N D
P O T E N T I A L PROBLEMS

F l o w rates exceeding 16 l i t ers/minute ( L / m i n ) which
could result in f i l t e r destruction due to (a) failure of its
physical support under force from the increased
pressure drop; (b) leakage of air around the f i l t e r
mount so that the f i l t e r is bypassed, or (c) damage to
the asbestos structures due to increased impact
velocities.



4 . 1 U . S . E P A ' s S u p e r f u n d Method
4.1.1 Direct-transfer TEM Spec imen

Preparation M e t h o d s
; Dire c t -Trans f e r TEM specimen preparation methods

have the f o l l o w i n g s igni f i cant interferences:
• The achievable detection limit is restricted

by the particulate density on the f i l t e r , which
in turn is controlled by the sampled air
volume and the total suspended par t i cu la t e
concentration in the atmosphere being
sampled.

• The precision of the result is dependent on
the uniformity of the depos i t of asbestos
structures on the sample c o l l e c t i on f i l t e r .

• Air s a m p l e s must be c o l l e c t ed so that they
have p a r t i c u l a t e and f i b e r l oad ing s within
narrow ranges. If too high a p a r t i c u l a t e
loading occurs on the f i l t e r , it is not p o s s i b l e
to prepare s a t i s f a c t o r y TEM specimens by a
dire c t - trans f er method. If too high a f i b e r
l o a d i n g occurs on the f i l t e r , even if
sa t i s fa c t ory TEM specimens can be pr epared ,
accurate f i b e r counting will not be po s s i b l e .

4.1.2 Indir e c t TEM Spec imen Preparation
M e t h o d s

Indirect TEM specimen preparation methods have the
f o l l o w i n g interferences:
• The size distribution of asbestos structures is

m o d i f i e d .
• T h e r e is increased opportuni ty for f iber l o s s

or introduction of extraneous contamination.
• When sample co l l e c t i on f i l t e r s are ashed, any

f i b e r contamination in the f i l t e r medium is
concentrated on the TEM specimen grid.

It can be argued that direct methods yield an under-
estimate of the asbestos structure concentration
because many of the asbestos f ibers present are
concealed by other particulate material with which
they are associated. Conversely, indirect methods can
be considered to yie ld an over-estimate because some
types of c ompl ex asbestos structures disintegrate

during the preparat ion, r e s u l t ing in an increase in the
numbers of structures counted.
4 . 2 U . S . E P A ' s M o d i f i e d Y a m a t e

M e t h o d f o r T E M
H i g h concentrations ofbackground dust interfere with
f i b er i d e n t i f i c a t i o n .

4 . 3 N I O S H Method f o r T E M
Other amphibole p a r t i c l e s that have aspect ratios
greater than 3:1 and elemental c ompo s i t i on s similar to
the asbestos minerals may inter f ere in the TEM
analys i s . Some non-amphibole minerals may give
electron d i f f r a c t i o n pat t erns s imi lar to amphibole s .
H i g h concentrations o fbackground dust interfere with
f i b e r i d e n t i f i c a t i o n .
4 . 4 N I O S H M e t h o d f o r P C M
PCM cannot d i s t ingui sh asbestos f r om non-asbestos
f i b e r s ; therefore, all p a r t i c l e s meeting the counting
criteria are counted as total asbestos f ibers. F i b e r less
than 025 um in l eng th will not be de t e c t ed by thi s
method. H i g h l eve l s of non-fibrous dust p a r t i c l e s may
obscure f ibers in the f i e l d of view and increase the
detec t ion l imi t .

5.0 EQUIPMENT/MATERIALS
5.1 S a m p l i n g P u m p
The constant f l o w or critical or i f i c e c on t ro l l ed
s a m p l i n g pump should be capab l e of a f l ow-ra t e and.
pumping time s u f f i c i e n t t o achieve the desired volume
of air sampled .
T h e lower f l o w ' p e r s o n a l s a m p l i n g pumps genera l ly
prov ide a f l o w rate of 20 cubic cent imeters/minute
(cc/min) to 4 L/min. The s e pumps are usually battery
powered. H i g h f l o w pumps are ut i l ized when f l o w
rates between 2 L/min to 20 L / m i n are required. H i g h
f l o w pumps are used for short sampl ing per iods so as
to obtain the desired sample volume. H i g h f l o w
pumps usual ly run on AC power and can be p l u g g e d
into a nearby outlet If an outlet is not available then
a generator should be obtained. The generator should
be positioned downwind from the sampl ing pump.
A d d i t i o n a l vol tage may be required if more than one
p u m p is p l u g g e d into the same generator. Several
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electrical extension cords may be required if s ampl ing
locations are remote.
The recommended volume for the S u p e r f u n d method
(Phase I) requires approximately 20 hours to co l l e c t
S u c h pumps typ i ca l ly draw 6 amps at full power so
that 2 l ead/ac id batteries should provide s u f f i c i e n t
power to collect a f u l l sample. The use of line
vo l tage , where available, eliminates the d i f f i c u l t i e s
associated with transporting stored electrical energy.
A stand should be used to hold the f i l t e r cassette at the
desired height for sampl ing and the f i l t e r cassette shall
be isolated from the vibrations of the pump.
5.2 F i l t e r Ca s s e t t e
The cassettes are purchased with the required f i l t e r s hi
position, or can be assembled in a laminar f l o w hood
or clean area. When the f i l t e r s are in position, a
shrink ce l lulo se band or adhesive tape should be
a p p l i e d to cassette j o i n t s to prevent air leakage.
5.2.1 TEM Casse t t e Requirements
Commercially available f i e l d monitors, comprising
25 mm diameter three-piece cassettes, with .
conductive extension cowls shall be used for sample
co l l e c t ion. The cassette must be new and not
previously used. The cassette shall be loaded with an
MCE f i l t e r of pore.size 0.45 um, and suppl i ed from a
lot number which has been quali f i ed as low
background for asbestos determination. The cowls
should be constructed of electrically conducting
material to minimize electrostatic e f f e c t s . The f i l t e r
shall be backed by a 5 um pore size MCE f i l t e r
(Figure 1, A p p e n d i x B).
5.2.2 PCM Cassette Requirements
NIOSH Method 7400, PCM involves using a 0.8 to
1.2 um mixed cel lulose ester membrane, 25 mm
diameter, 50 """ conductive cowl on cassette (Figure
2, Appendix B). Some labs are able to per form PCM
and TEM analysis on the same f i l t e r ; however, this .
should be discussed with the laboratory prior to
sampling.
5-3 Other Equipment

r• Inert tubing with glass cyclone and hose barb
• Whiribags (p la s t i c bags) for cassettes

• T o o l s - small screw drivers
• Container - to keep sample s upright
• Generator or electrical outlet (may not be

required)
• Extension cords (may not be required)• M u l t i p l e p l u g outle t
• S a m p l e l a b e l s
• Air data sheets
• Chain of Cus tody records
6.0 R E A G E N T S
Reagents are not required for the preservation of
asbestos samples.

7.0 PROCEDURES
7.1 Air V o l u m e s and F l o w Rates
S a m p l i n g volumes are determined on the basis of how
many fibers need to be co l l e c t ed for r e l iab l e
measurements. T h e r e f o r e , one must estimate how
many airborne fibers may be in the sampl ing locat ion.
S i n c e the concentration of airborne aerosol
contaminants will have some e f f e c t on the sample, the
f o l l o w i n g is a suggested criteria to assist in s e l e c t i n g
a f l o w rate based on real-time aerosol monitor (RAM)
readings in mi l l igrams/cub i c meter (mg/m 3 ).

Concentration F l o w Rate
• Low RAM readings: <6.0 m g / m 3 11-15. L/min
• Medium RAM read ing s:>€.0mg/mj 7.5 L/min
• H i g h RAM readings: > 10. mg/m 3 2.5 L / m i n
In practice, pumps that are available for environmental'
s ampl ing at remote locations operate under a
maximum load of approximate ly 12 L/min.

7.1.1 U . S . E P A ' s S u p e r f u n d Method
The S u p e r f u n d Method incorporates, an indirect
preparat ion procedure to provide f l e x i b i l i t y in the
amount of deposit that be can be tolerated on the
sample f i l t e r and to allow for the se lect ive
concentration of asbestos prior to analysis. To
minimize contributions to background contamination
f rom asbestos present in the p l a s t i c matrices of
membrane f i l t e r s while al lowing for s u f f i c i e n t
quantities of asbestos to be co l l e c t ed , this method also
requires the c o l l e c t i on of a larger volume of air per
unit area of f i l t e r than has t rad i t i onal ly been col lec ted



for asbestos analysis. Due to the need to c o l l e c t large
volumes of air, higher s a m p l i n g f l o w rates are
recommended in this method than have generally been
employed for asbestos s a m p l i n g in the past. As an
alternative, samples may be c o l l e c t e d over longer time
intervals. However, this restricts the f l e x i b i l i t y
required to a l l o w samples to be c o l l e c t e d while
uniform meteorological conditions prevail.
The sampling rate and the period of sampling should
be s e l e c t ed to yie ld as high a sampled volume as
p o s s i b l e , which will minimize the in f luence of f i l t e r
contamination. Wherever p o s s i b l e , a volume of 15
cubic meters (15,000 L) shall be sampled for those
s a m p l e s intended for analysis only by the indirect
TEM preparation method (Phase 1 samples). For
those sample s to be prepared by both the indirect and
the direct specimen preparat ion methods (Phase 2
s a m p l e s ) , the volumes must be a d j u s t e d so as to
provide a su i tably-loaded f i l t e r for the direct TEM
preparation method. One option is to c o l l e c t f i l t e r s at
several loadings to bracket the estimated optimum
l o a d i n g for a par t i cu lar site. S u c h f i l t e r s can be
screened in the laboratory so that only those f i l t e r s
c l o s e s t to optimal l oading are analyzed. It has been
f ound that the volume cannot normally exceed 5 cubic
meters (5000 L) in an urban or agricultural area, and
10 cubic meters (10,000 L) in a rural area for sample s
c o l l e c t e d on a 25 mm f i l t e r and prepared by a direct-
transfer technique.
An upper limit to the range of accep tab l e f l o w rates
for this method is 15 L/min. At many locations, wind
patterns exhibit strong diurnal variations. T h e r e f o r e ,
intermit t ent sampl ing ( s a m p l i n g over a f i x ed time
interval repeated over several days) may be necessary
to accumulate 20 hours of s ampl ing time over constant
wind conditions. Other sampl ing objec t ive s also may
necessitate intermittent sampling. The ob j e c t ive is to
d e s i g n a sampl ing s chedule so that samples are
c o l l e c t ed under uniform conditions throughout the
s a m p l i n g interval. This method provides for such
options. Air volumes c o l l e c t e d on Phase I sampl e s
are maximized (<16 L/min). Air volumes c o l l e c t ed
on Phase 2 samples are l imi t ed to provide optimum
l o a d i n g for f i l t e r s to be prepared by a direct-transfer
procedure.
7 . 1 . 2 U . S . E P A ' s M o d i f i e d

Method f o r T E M
Yamate

U.S. EPA's TEM method requires a minimum volume

of 560 L and a maximum volume of 3,800 L in order
to obtain an analytical s ens i t iv i ty . of 0.005
structures/cc . The optimal volume for TEM is 1200
L to 1800 L. The s e volumes are determined using a
200 mesh EM grid opening with ,a 25-mm f i l t e r
cassette. Changes in volume would be necessary if a
37-mm f i l t e r cassette is used since the e f f e c t i v e area
of a 25 mm (385 sq mm) and 37 mm (855 sq m)
d i f f e r .
7.1.3 NIOSH Method for TEM and PCM
The minimum recommended volume for TEM and
PCM is 400 L at 0.1 f i b e r / c c . S a m p l i n g time is
adjus ted to obtain optimum f i b e r l oad ing on the f i l t e r .
A sampling rate of 1 to 4 L/min for eight hours (700
to 2800 L) is appropr ia t e in non-dusty atmospheres
containing0.1 f i b e r / c c . Dusty atmospheres i.e., areas
with high levels of asbestos, require smaller s a m p l e
volumes (<400 L) to obtain countable sampl e s .
In such cases, take short, consecutive sampl e s and
average the results over the total c o l l e c t i on time. For
documenting epi sodic exposures, use high f l o w rates
(7 to 16 L / m i n ) over shorter sampl ing times. In
r e l a t i v e l y clean atmospheres where targ e t ed f i b e r
concentrations are much less than 0.1 f ib . er/ c c , use
larger sample volumes (3,000 to 10,000 L) to achieve
q u a n t i f i a b l e loadings. Take care, however, not to
overload the f i l t e r with background dust If > 50% of
the f i l t e r surface is covered with par t i c l e s , the f i l t e r
may be too overloaded to count and will bias the
measured f i b er concentration. Do not exceed 0.5 mg
.total dust l oad ing on the f i l t e r .
7.2 Cal ibra t i on Procedure s
In order to determine if a sampling pump is measuring
the f l o w rate or volume of air c orr e c t ly , it is necessary
to calibrate the instrument S a m p l i n g pumps should
be calibrated immediately before and a f t e r each use.
Preliminary calibration should be conducted using a
primary calibrator such as a soap bubble type
calibrator, (e.g., a Buck Calibrator, G i l i b r a t o r , or
equivalent primary calibrator) with a representative
f i l t e r cassette ins tal led between the pump and the
calibrator. The representative sampl ing cassette can
be reused for calibrating other pumps that will be used
for asbestos sampling. The same cassette lot used for
s a m p l i n g should also be used for the calibration. A
sticker should be a f f i x e d to the outside of the
extension cowl marked "Calibration Cassette."
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IIIIIIIIIIIIII
IIII

A rotameter can be used provided it has been recent ly
precalibrated with a primary calibrator. Three
separate constant f l o w calibration readings should be
obtained both before sampling and a f t e r sampling.
S h o u l d the f l o w rate change by more than 5% during
the sampling period, the average of the pre- and post-
calibration rates will be used to calculate the total
sample volume. The sampl ing p u m p , used shall
provide a non-fluctuating air-flow through the f i l t e r ,
and shall maintain the initial volume f low-rate to
within ± 10% throughout the sampling period. The
mean value of these f low-rate measurements shall be
used to calculate the total air volume sampled. A
constant f l o w or critical or i f i c e controlled pump meets
these requirements. If at any time the measurement
indicates that the f low-rate has decreased by more
than 30%, the sampling shall be terminated. F l e x i b l e
tubing is used to connect the f i l t e r cassette to the
s a m p l i n g p u m p . S a m p I i n g pumps can be calibrated
prior to coming on-site so that time is saved when
per forming on-site calibration.
7.2.1 Calibrating a Personal S a m p l i n g

Pump with an Electronic Calibrator
1. See Manufacturer's' manual for operational

instructions.
2. Set up the calibration train as shown in

(Figure 3, A p p e n d i x B) using a sampling
pump, electronic calibrator, and a
representative f i l t e r cassette. The same lot
•sampling cassette used for sampl ing should
also be used for calibrating.

3. To set up the calibration train, attach one end
of the PVC tubing (approx. 2 f o o t ) to the
cas se t t e base; attach the other end of the
tubing to the inlet p l u g on the pump.
Another piece of tubing is attached from the
cassette cap to the electronic calibrator.

4. Turn the electronic calibrator and sampling
pump on. Create a bubble at the bottom of
the f l o w chamber by pressing the bubble
initiate button. The bubble should rise to the
top of the f l o w chamber. A f t e r the bubble
runs its course, the f l o w rate is shown on the
LED display.

5. Turn the f l o w adjust screw or knob on the
pump until the desired f l o w rate is attained.

6. Perform the cal ibration three times until the
desired f l o w rate of ± 5% is attained.

7.2.2 Calibrat ing a Rotameter with an
Electronic Calibrator

1. See m a n u f a c t u r e r ' s manual for operational
instructions.

2. Set up the calibration train as shown in
(Figure 4, A p p e n d i x B) using a s a m p l i n g
pump, rotameter, and electronic calibrator.

3. Assemble the base of the f l o w meter with the
screw provided and tighten in p la c e . The
f l o w meter should be mounted within 6°
vertical.

4. Turn the electronic calibrator and s a m p l i n g
pump on.

5. - Create a bubble at the bottom of the f l o w
. chamber by pressing the bubble in i t ia t e

button. The bubble should rise to the top of
the ' f low chamber. A f t e r the bubble runs i t s
course, the f l o w rate is shown on the LED
di sp lay .

6. T u r n - t h e f l o w ad ju s t screw or knob on the
pump until the desired f l o w rate is attained.

7. Record the electronic calibrator f l o w rate
reading and the corresponding rotameter
reading. Indicate these values on the
rotameter (sticker). The rotameter should be
able to work within the desired f l o w range.
Readings can also be calibrated for 10 cm3

increments for Low F l o w rotameters; 500
cm1 increments for medium f l o w rotameters
and 1 liter increments for high f l o w
rotameters.

8. Perform the calibration three times until the
desired f l o w rate of ± 5% is attained. Once
on site, a secondary calibrator, i.e., rotameter
may be used to calibrate sampling pumps.

72.3 Calibrating a Personal S a m p l i n g
Pump with a Rotameter

1. See m a n u f a c t u r e r ' s manual for R o t a m e t e r ' s
Operational Instructions.



2. Set up the calibration train as shown in
( F i g u r e 5, A p p e n d i x B) using a rotameter,
sampl ing pump, and a representative
sampl ing cassette.

3. To s e t up the calibration train, attach one end
of the PVC tubing (approx. 2 ft) to the
cas s e t t e base; attach the other end of the
tubing to the inlet p l u g on the pump.
Another piece of tubing is attached from the
cassette cap to the rotameter.

4. Assemble the base of the f l o w meter with the
screw provided and tighten in place . The
f l o w meter should be mounted within 6°
vertical.

5. Turn the sampl ing pump on.
6. Turn the f l o w a d j u s t screw (or knob) on the

personal sampl ing pump until the f l o a t ball
on the rotameter is lined up with the
precal ibrat ed f l o w rate value. A sticker on
the rotameter should indicate this value.

7. A ver i f i ca t i on of calibration is g en era l ly
p e r f o r m e d on-site in the clean zone
immediately prior to the sampling.

7-3. M e t e o r o l o g y
It is recommended that a meteorological station be
e s t ab l i s h ed . If p o s s i b l e , sample a f t e r two to three
days of dry weather and when the wind conditions are
at 10 mph or greater. Record wind speed, wind
direction, temperature, and pressure in a f i e l d logbook.
W i n d direction is part i cularly important when
monitoring for asbestos downwind from a f i x e d
source.
7.4 Ambient S a m p l i n g Procedure s
7.4.1 Pre-site S a m p l i n g Preparation
1. Determine the extent of the sampling e f f o r t ,

the sampling methods to be employed, and
the types and amounts of equipment and
s upp l i e s needed.

2. Obtain necessary sampl ing equipment and
ensure it is in working order and f u l l y
charged (if necessary).

5.

P e r f o r m a general s i te survey prior to s i te
entry in accordance with the site s p e c i f i c
H e a l t h and S a f e t y p lan .
Once on-site the calibration is p e r f ormed in
the clean zone. The calibration procedures
are listed in Sec t i on 7.2.
A f t e r cal ibrating the sampl ing pump,
mobilize to the s ampl ing lo ca t ion.

7.4.2 S i t e S a m p l i n g
1. To set up the sampling train, attach the air

intake hose to the casset te base. Remove the
cassette cap (Figure 6 and 7, A p p e n d i x B).
The cassette should be po s i t ioned downward,
perpendicular to the wind

2. If AC or DC el e c tr i c i ty is required men turn
it on. If used, the generator should be p l a c e d
10 ft. downwind from the sampl ing pump.

3. Record the f o l l o w i n g in a f i e l d logbook:
date, time, locat ion, sample i d e n t i f i c a t i o n
number, pump number, f l o w rate, and
cumulative time.

4. T u r n the pump on. S h o u l d intermit t ent
s a m p l i n g be required, sampl ing f i l t e r s must
be covered between active periods of
sampl ing. To cover the sample f i l t e r turn
the cassette to f a c e upward, p l a c e the
cassette cap on the cassette, remove the inlet
p l u g from the cassette cap, attach a rotameter
to the inlet opening of the cassette cap to
measure the f l o w rate, turn off the sampl ing
p u m p , p la c e the inlet p l u g into the inlet
opening on the cassette cap. To resume
sampling: remove the inlet p l u g , turn on the
s ampl ing pump, attach a rotameter to
measure the f l o w rate, remove the cassette
cap, replace the inlet p l u g in the cassette cap
and invert the cassette, fa c e downward and
perpend i cu lar to the wind.

5. Check the pump at sampling midpoint if
s a m p l i n g is longer than 4 hours. The
generators may need to be regased d e p e n d i n g
on tank size. If a f i l t e r darkens hi appearance
or if loose dust is seen in the f i l t e r , a second
sample should be started.

IIIIIIIIIIIIIIIIIII



IIIIIIIIIIIIII
IIII

6. At the end of the s ampl ing period, orient the
cassette up, turn the pump off.

7. Check the f l o w rate as shown in Sect ion
7.2.3. When sampling open-faced, the
sampling cap should be replaced before post
calibrating. Use the same cassette used for
sampl ing for post calibration (increase
d u s t / f i b e r loading may have altered the f l o w
rate.

8. Record the post f l o w rate.
9. Record the cumulative time or run.
10. Remove the tubing from the s a m p l i n g

cassette. Stil l h o l d i n g the cassette upright ,
replace the inlet p l u g on the cassette cap and
the outlet p l u g on the cassette base.

7.4.3. Post S i t e S a m p l i n g
1. F o l l o w handling procedures in Sect ion 3.2,

s teps 1-4.
2. Obtain an electronic or bard copy of

meteorological data which occurred during
the sampling event Record weather: wind
speed, ambient temperature, wind direction,
and precipitation. Obtaining weather data
several days prior to the sampling event can
also be use fu l .

7.5 I n d o o r S a m p l i n g Procedures
PCM analysis is used for indoor air samples. When
analysis shows total f i b er count above the OS HA
action level 0.1 £7cc then TEM (U.S. .EPA's M o d i f i e d
Y a m a t e M e t h o d ) is used to i d e n t i f y asbestos from
non-asbestos fibers.
S a m p l i n g pumps should be placed four to f ive f e e t
above ground level away from obstructions that may
influence air f l ow . The pump can be placed on a table
or counter. Refer to T a b l e 2 ( A p p e n d i x A) for a
summary of indoor sampling locations and rationale
for selection. ,
Indoor sampling utilizes high f l o w rates to increased
sample volumes (2000 L for PCM and 2800 to 4200 L
for TEM) in order to obtain lower detection l imits
below the standard, (U., 0.01 f?cc'or lower [PCM]

and 0.005 structures/cc or lower [TEM]).
7.5.1 Aggre s s iv e S a m p l i n g Procedures
S a m p l i n g equipment at f i x e d locations may fai l to
detect the presence of asbestos fibers. Due to l imited
air movement, many fibers may se t t l e out of the air
onto the f l o o r and other surfaces and may not be
captured on the f i l t e r . In the past, an 8-hour s a m p l i n g
period was recommended to cover various air
circulation conditions. A quicker and more e f f e c t i v e
way to capture asbestos f ibers is to circulate the air
a r t i f i c i a l l y so that the f ibers remain airborne during
sampling. The results f rom this s a m p l i n g op t ion
t y p i f i e s worst case condition. This is referred to as
aggressive air sampling for asbestos. Ref er to T a b l e 2
for sample station locations.
1. 'Before starting the s ampl ing pumps , direct

forced air (such as a 1-horsepower leaf
' blower or large f a n ) against w a l l s , c e i l ings ,

. f l o o r s , ledges, and other surfaces in the room
to i n i t i a l l y d i s l o d g e f i b er s f r om surfaces.
T h i s should take at least 5 minutes per 1000
sq. ft of f l o o r .

2. Place a 20-inch fan in the center o£the room.
. (Use one fan per 10,000 cubic f e e t of room

s p a c e . ) Place the fan on slow speed and
point it toward the ceiling.

3. F o l l o w procedures in Sect ion 7.4.1 and 7.4.2
(Turn off the pump and then the f a n ( s ) when
sampling is complete.).

4. F o l l o w handling procedures in S e c t i o n 3.2,
s teps 1-4.

8.0 CALCULATIONS
The sample volume is calculated from the average
f l o w rate of the pump mul t ip l i ed by the number of
minutes the pump was running (volume = f i p w rate X
time in minutes). The sample volume should be
submitted to the laboratory and iden t i f i ed on the chain
of custody for each sample (zero for lot, f i e l d and trip
blanks).
The concentration result is calculated using the
sample volume and the numbers of asbestos structures
reported af t er the app l i ca t i on of the cluster and matrix
counting criteria.



9 . 0 Q U A L I T Y A S S U R A N C E /
Q U A L I T Y C O N T R O L

F o l l o w all QA/QC requirements from the laboratories
as we l l as the analytical methods.
9.1 TEM Requirements
1. ' Examine lot blanks to determine the

background asbestos structure concentration.
2. Examine f i e l d blanks to determine whether

there is contamination by extraneous
asbestos structures during specimen
preparation.

3. Examine of laboratory blanks to determine if
contamination is being introduced during
critical phases of the laboratory program.

4. To determine if the laboratory can
s a t i s f a c t o r i l y analyze sample s of known
asbestos structure concentrations, reference
f i l t e r s s ha l l be examined. Reference f i l t e r s
s h ou ld be maintained as part of the
l a b o r a t o r y ' s Quali ty Assurance program.

5. To minimize sub j e c t i v e e f f e c t s , , some
specimens should be recounted by a d i f f e r e n t
microscopist.

6. Asbe s t o s laboratories shall be accredited by
the National Voluntary Laboratory

.Accreditat ion Program.
7. At this time, performance evaluation s a m p l e s

for asbestos in air are not available for
Removal Program Activi t i e s .

9.2 PCM Requirements
1. Examine reference s l ides of known

concentration to determine the analyst's
ab i l i ty to s a t i s f a c t o r i l y count fibers.

.Reference s l id e s should be maintained as
part of the l a b o r a t o r y ' s quality assurance
program.

2. Examine f i e l d blanks to determine if there is
. contamination by extraneous structures

during sample handling.

3. S o m e samples should be r e lab e l ed then
submitted for counting by the same analyst to
determine p o s s i b l e bias by the analyst.

4. Part i c ipa t ion in a p r o f i c i e n c y testing program
such as the AIHA-NIOSH p r o f i c i e n c y
analytical tes t ing (PAT) program.

10.0 D A T A V A L I D A T I O N
Result s of quality control samples wi l l be evaluated
for contamination. Thi s information wil l be u t i l ized
to q u a l i f y the environmental sample results
accordingly with the pro j e c t ' s data qual i ty o b j e c t i v e s .
11.0 H E A L T H A N D S A F E T Y
When working with p o t e n t i a l l y hazardous material s ,
f o l l o w U . S . E P A , O S R A , and corporate heal th and
s a f e t y procedures. More s p e c i f i c a l l y , when entering
an unknown si tuation involving asbestos, a powered
air p u r i f y i n g respirator ( P A P R ) (full f a c e - p i e c e ) is
necessary in conjunct ion with HEP A f i l t e r cartridges.
S e e a p p l i c a b l e regulations f o r action l e v e l , PEL, T L V ,
etc. ' If previous sampl ing indicates asbestos
concentrations are below personal h e a l t h and s a f e t y
l evel s , then Level D personal pro tec t ion is- adequate.

12.0 R E F E R E N C E S
' " Environmental Asbe s to s Asses sment

Manual , S u p e r f u n d Method for the
Determination of Asbes to s in Ambient A i r ,
Part 1: M e t h o d , EPA/540/2-90/005a , May
1990, and Part 2: Technical Background
Document, E P A / 5 4 0 / 2 - 9 0 / 0 0 5 b , May 1990.

ra M e t h o d o l o g y for the Measurement of .
Airborne Asbestos by Electron Microscopy,
E P A ' s Report N o . 68-02-3266, 1984, G .
Yamate , S.C. Agarwal, and R. D. Gibbons.

m N a t i o n a l Inst i tute f or Occupational S a f e t y
and H e a l t h . NIOSH Manual o f Analyt i ca l
Method. Third Edition. 1987.

( 4 ) U . S . Environmental Protection Agency.
C o d e of Federal Regulations 40 CFR 763.
July 1, 1987. Code of Federal Regulations
40 CFR 763 Addendum. October 30, 1987.

IIIIIIIIIIIIIIIIIII



II <s) U.S. Environmental Protection Agency. m Occupat ional S a f e t y and H e a l t h

•

Asbestos-Containing Materials in S c h o o l s ; Administration. Code of Federal Regulations
F i n a l Rule and Notice . 52 FR 41826. 29 CFR 1910.1001. Washington, D.C.
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A P P E N D I X A
. T a b l e s

T A B L E 1.
S A M P L E S T A T I O N S F O R OUTDOOR S A M P L I N G

S a m p l e S t a t i o n
Location
U p w i n d / B a c k g r o u n d ' 1 '

Downwind

S i t e Representat ive
and/or Worst Case

S a m p l e Numbers

C o l l e c t a minimum of two simultaneous
upwind/background samples 30° apart
from the prevailing windlines.

D e p l o y a minimum of 3 sampl ing stations
in a 1 80 degree arc downwind from the
source.

Obtain one site representative sampl e
which shows average condition on-site or
obtain worst case sample ( o p t i o n a l ) .

Rationale

Establ i shes background f i b er l eve l s .

Indica t e s if asbestos is leaving
site.

the

. V e r i f y and cont inual ly c on f i rm and
document selection of proper l eve l s
of worker protec t ion.

'" More than one background stadon may be required if the asbestos originates f rom d i f f e r e n t sources.

I I

IIIIIIIIIIIIIIIIIII



11 A P P E N D I X A ( C o n t ' d )
| T a b l e s

1
1
1
1
1
1
1
1
1
1

ITABLE 2
S A M P L E S T A T I O N S F O R I N D O O R S A M P L I N G

S a m p l e Sta t i on
Location
Indoor S a m p l i n g

Upwind/Background

Worst Case :

S a m p l e Numbers

If a work site is a single room, disperse 5
samplers throughout the room. . .
If the work site contains up to 5 rooms, p lac e
at least one sampler in each room.
If the work site contains more -than 5 rooms,
select a representative sample of the rooms.
If outside sources are suspected,
d e p l o y a minimum of two simultaneous
upwind/background samples 30° apart f rom
the prevai l ing windlines.

Obtain one worst case sample, i.e.,
aggressive sampling (op t i ona l) .

Rationale

Establishes representative s ampl e s
from a homogeneous area. .

Establi sh whether indoor asbestos
concentrations are coming from an
outside source. I I

V e r i f y and continually confirm and 11
document select ion of proper l ev e l s 11
of worker protection.

1• '
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APPENDIX B
Figure s

iFIGURE 1. Transmission Electron Microscopy F i l t e r . Cas se t t e
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ii A P P E N D I X B ( C o n t ' d )
m Figures

| FIGURE 2. Phase Contrast Microscopy F i l t e r Casset te
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A P P E N D I X B ( C o n t ' d )

1
1
1Figure s

•

FIGURE 3. Calibrating a Personal S a m p l i n g Pump with
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A P P E N D I X B ( C o n t ' d )
Figure s

FIGURE 4. Calibrating a Rotameter with a Bubble Meter
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A P P E N D I X B ( C o n t ' d )
F i g u r e s

•
i FIGURE 5. Cal ibrat ing a S a m p l i n g Pump with a Rotameter
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I1 A P P E N D I X B ( C o n t ' d )
| Figure s

• FIGURE 6. Personal S a m p l i n g Train for Asbestos
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A P P E N D I X B ( C o n t ' d ) •
Figure s

i
FIGURE 7. H i g h F l o w S a m p l i n g Train for Asbestos
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A M K h l C A N S O C I E T Y F O R T E S T I N G A N D M A T E f i l A l . 3I 3 I B Kite S L P h J i d o l p h m , P » 1 8 1 0 3
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Designation: D 5755 - 95

S t a n d a r d T e s t Method f o rMicrovacuum S a m p l i n g and indirect A n a l y s i s of Dust byT r a n s m i s s i o n Electron Micro s c opy f o r A s b e s t o s S t r u c t u r eNumber Concentrat ions 1

T h i i standard is issued under ihe f i x ed designation D 3?35; the number i m m e d i a t e l y f o l l o w i n g the designation indicate s the year of
original adopt ion or. in Ihc caie of revision, the year of but revision. A number in parentheses indicates the year of last rcapproral. Asuper s cr ip t cpsi ton It) ind i ca t e s an editorial change tince Ihc last revision or rcupprtml.

I . S c o p e
1.1 T h i s test method covers a procedure; to (a) Identifyasbestos in dust and (b) provide an estimate of the concen-tration of asbestos in the sampled dust reported as thenuiriber or asbestos structures per unit area of sampl ed

surface.1.1.1 If an estimate of the asbestos mass is to be deter-mined, the user is referred to Test Method D 5756.1.2 T h i s test method describes the equ ipmenl and proce-dures necessary for sampl ing, by a microvacuum technique,non-airborne dust for levels of asbestos structures. Thenon-airborne s a m p l e is collected inside a standard filtermembrane cassette f r om the s a m p l i n g of a surface area fordust which may contain asbestos.1.2.1 This procedure uses a microvacuuming s a m p l i n gtechnique. The collect ion e f f i c i e n c y of this technique is 'unknown and will vary among substrates. Properties i n f l u -encing co l l e c t i on e f f i c i e n c y inc lude surface texture, adhesive-ness, e lec tros tat ic properties and other factors.1.3 Asbestos i d e n t i f i e d fay transmission electron micros-copy (TEM) is based on morphology, selected area electrond i f f r a c t i o n (SAED), and energy di spers ive. X-ray analysis(EDXA). Some in f ormat i on about structure size is alsodetermined. - :

1.4 T h i s test method is general ly a p p l i c a b l e for an esli-.mate of the concentration of asbestos structures starting from. a p p r o x i m a t e l y 1000 asbestos structures per square centi-metre. '1.4,1 The procedure outlined in this test method o n p f i j San indirect sample preparation technique. It is intended lodisperse aggregated asbestos into f u n d a m e n t a l f i b r i l s , f i b erbundle s , dusters, or matrices that can be more accuratelyquant i f i ed by transmission electron microscopy. However, aswilh ail indirect sample preparation techniques, the asbestosobserved for quan t i f i ca t i on may not represent the physicalf o r m . of the asbestos as sampled. More s p e c i f i c a l l y , theprocedure described neither creates nor destroys asbestos,but it may al t er the physical form of the mineral fibers.1J The values stated in SI unit s are to be regarded as thestandard. The values given m parentheses are for informa-tion only.1.6 This standard does not purport lo address all of thesafety concerns, (f any, associated with its use. It is the

responsibility of the user of this standard to establish appro-priate safety and health practices and determine the applica-bility of regulatory limitations prior to use.
2. Referenced Documents . .

2J ASTM Standards:D 1193 S p e c i f i c a t i o n for Reagent Water 2

D 1739 Test Method for the C o l l e c t i o n and Measuremento f D u s l f a l l ( S e t t l e a b i e Particulate M a t t e r ) J

D 3 1 9 5 Practice f or Rotameter Calibrat ion 3

D3670 G u i d e for Determination of Precision and Bias ofM e t h o d s of Committee D-223

D5756 Tes t M e t h o d for .Microvacuum S a m p l i n g andI n d i r e c t A n a l y s i s of Dust by Transmis s ion ElectronMicroscopy for Asbes to s Mass Concentrat ion 3

3. T e r m i n o l o g y .
3.1 Definitions:3.1.1 asbestiform—a special type of f i b rou s habit in whichthe f i b er s are separable into thinner f i b e r s and u l t i m a t e l yinto f i b r i l s . T h i s habit accounts for greater f l e x i b i l i t y andhigher tensile strength than other habits of the same mineral.For more i n f o r m a t i o n on asbest i forrn mineralogy, see R e f s

(I)," (2) and (3).3.1.2 asbestos—a. collective term that describes a group'ofnaturally occurring-, inorganic, h igh ly f ibrous, silicate domi-nated minerals, which are easily separated into long, thin,f l e x i b l e f i b e r s when crushed or processed.
DISCUSSION—Included In Ihe d e f i n i t i o n are the asbest i form variedoof. serpentine (chrytoule); riebeckite (crocidolitc); grunen'tc (gruneriteasbestos); a n l b o p h y O l t e ( a n t h o p h y l l i t e asbestos); trernoli te (tremol i t casbestos); and a c t ino l l t e (ac l ino l i t e asbestos). The amphiboJe mineralcomposi t ions are def ined according to nomenclature of the Inlema-t ional Mineralogical Association (3), • • .

Aibcsuu
ChrywujeCrat ido l i t cGrunerite AibatosA n l h a p n y i l f c e AsbestosTremaihe Aibe s to jAct inol i t e Asbatai

3.1.3 fibril—a s ingle f i b er that cannot be separated into

Chemical Absnct Service No.1

12001-29-512001.28-4
775JM7-J7753648-4

' T h i s test method It under the jur i sd i c t i on of ASTM Committee D-22 onS a m p l i n g and Analy s t ! of Atmosphere s and a Ihe direct ropoosbi l i ty ofSubcommi t t e e 02107 on S a m p l i n g and A n a l y s i s of Asbestos.Current ed i t i on approved August \i. 1995. P u b l i s h e d October 1995.

* Annual Soak of ASTM Standaids, Vol 11.01.J Annual Book o / . i i T / W Standards, Vol 11.03.
•• The bo ld fa c e numbers in parcnlheiu refer to (he list of reference! u the endof f n i l l a s . method.
'The non-ufaal i f orm v a r i a t i o n j o^ the minerall indicated in 5.1.3 haved i f f e r e n t Chemical Abs trac t Service (CAS) numbers.



D5755
s m a l l e r components without l o s ing i t s f i b r o u s proper t i e s or
appearance.3.2 Descriptions of Terms Specific to This Standard:3.2. J aspect ralio—the ratio of the l e n g t h of a f i b r o u spanic l e to its average width.3.2.2 bundle—* structure composed of three or more

f i b e r s in a p a r a l l e l arrangement with the f i b e r s closer than
. one f i b e r diameter to each other.3.2.3 cluster—-a structure with f i b er s in a random arrange-ment such that all f ibers are intermixed and no single f i b e r isi solated f r om the group; groupings of f i b e r s must have more

than two point s touching.3.2.4 debris— materials that are of an amount and size(part i c l e s greater than 1 mm in diameter) that can be v i sua l lyi d e n t i f i e d as to their source.3-2.5 dust—any material composed of particles in a sizerange of <1 mm and large enough to s e t t l e by virtue of th e i rweight f rom the ambient air (see d e f i n i t i o n for s e t t l e a b i epaniculate matter in Test Method D 1739).
3.2.6 fiber—a structure having a minimum length of 0.5urn, an aspect ratio of 5:J or greater, and s u b s t a n t i a l l y

para l l e l sides (4).
3.2.7 fibrous—of a mineral composed of p a r a l l e l , radi-ating, or interlaced aggregates of f i b e r s , from which the f iber sare sometimes separable. That is, the c r y s t a l l i n e aggregatemay be referred to as f i b rou s even if it is not composed of

separable f ibers, but has that distinct appearance. The term
f i brou s is used in a general mineralogical way to describe
aggregates of grains that c r y s t a l l i z e in a ne ed l e- l ik e habit anda p p e a r to be composed of fibers. F i b r o u s has a much moregeneral meaning than asbestos. W h i l e it is correct that allasbestos minerals are f ibrous , not all minerals having f i b r o u shabits are asbestos.3.2.8 indirect preparation—a method in which a sampl epasses through one or more intermediate s teps prior to f i n a lf i l t r a t i o n .32.9 matrix—a structure in which one or more f ibers , orf i b er bundles that are touching, are attached to, or par t ia l lyconcealed by a single partic le or connected group of non-f i b rou s particles. The exposed f i b e r must meet the f i b e rd e f i n i t i o n (see 3.2.6). >—3.2.10 structures—a term that is used to. categorize all thetype s of asbestos partic le s which are recorded during theanalysis (such as fibers, bundles , clusters, and matrices).

Final result s of the test are always expressed in asbestos
structures per square centimetre.

5. S i g n i f i c a n c e and Use "" ~~
5.1 T h i s microvacuum s a m p l i n g and indirect analys i smethod is used for the general t e s t ing of non-airborne dustsamples for asbestos. It is used to assist in the evaluat ion ofdust that may be found on surfaces in bui ld ings such asce i l ing tiles, she lv ing, electrical components , duct work,carpet, etc. This test method provides an index of theconcentration of asbestos structures in the dust per unit areaanalyzed as derived f r o m a quant i ta t ive TEM analysis. '•5.1.1 T h i s test method does not describe procedures ortechniques required to evaluate the s a f e t y or h a b i t a b i l i l y ofb u i l d i n g s with asbestos-containing materials, or compliancewi th f e d e r a l , state, or local r egula t ions or s ta tu t e s . It is theus er ' s r e s pon s i b i l i ty t o make these determinations.5.1.2 At present, a s ingle direct r e l a t i o n s h i p betweenasbestos-containing dust and po t ent ia l human exposure doesnot exist. A c c o r d i n g l y , the user should consider these data inr e l a t i o n s h i p to other available in format ion in their evalua-tion.

5.2 T h i s test method uses the d e f i n i t i o n , s e t t l eab le panic-u l a t e rnatenal, f o u n d in Test M e t h o d D 1739 as the d e f i n i -t ion o f dust. T h i s d e f i n i t i o n accepts a l l part i c l e s smallenough to pass through a 1 ram (No. 18) screen. Thus , a
s ing l e , large asbestos containing p a r t i c l e ( s ) ( f r o m the largeend of the par t i c l e size d i s t r i b u t i o n ) dispersed during sampl ep r e p a r a t i o n may result in anomalou s ly large asbestos con-c entra t ion results in the TEM analyses of that sample. It is,therefore, recommended that m u l t i p l e i n d e p e n d e n t sample sare secured f rom the same area, and a minimum of threesample s analyzed by the entire procedure.

4. Summary of Test Method
4.1 The sample is col lec ted by vacuuming a knownsur face area with a standard 25 or 37 mm air s a m p l i n g

cassette using a p l a s t i c tube that is attached to the inletor i f i c e which acts as a nozzle. The s a m p l e is transferred f r o m
inside the cassette to an aqueous s o lu t i on of known volume.A l i q u o t s of the suspension are then filtered through a
membrane. A section of the membrane is prepared andtransferred to a TEM grid using the direct t rans f er method.The a sb e s t i f orm structures are i d e n t i f i e d , s ized, and countedby T E M , using SAED and EDXA at a m a g n i f i c a t i o n of
1 5 0 0 0 t o 2 0 0 0 0 X .

6. Inter f er ence s
6.1 The f o l l o w i n g minerals have proper t i e s (tha t is, chem-ical or crys ta l l ine structure) which arc very similar toasbestos minerals and may inter f ere with the analysis bycausing a f a l s e p o s i t i v e to be recorded during the testThere f o r e , l i t e ra ture references for these materials must bemaintained in the laboratory for comparison to asbestosminerals so that they are not mi s ident i f i cd as asbestosminerals.6.1.1 Antigorite.6.1.2 Palygarskite (Altapu/gite).6.1.3 Halloysite.6.1.4 Pyroxenes.6.1.5 Sepiolile.6.1.6 Vermiculiie scrolls.6.1.7 Fibrous talc.6.1.8 H o r n b l e n d e and other amphibole s other than thosel i s t e d in 3.1.2.6.2 Collec t ing any dust particles greater than 1 mm in sizein this test method may cause an interference and, therefore,must be avoided.

7. Mater ia l s and Equipment
7.1 Purity of Reagents—Reagent grade chemicals shall beused in all testa. QnJess otherwise ind i ca t ed , it is intendedthat all reagents conform to the s p e c i f i c a t i o n s of the Com-mittee on Analy t i ca l Reagents of the American ChemicalS o c i e t y , where such s p e c i f i c a t i o n s are available. Other gradesmay be used, provided it is f i r s t ascertained that the reagentis of s u f f i c i e n t l y high purity to permit its use without
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J c s s e n i n g the accuracy of the determination. 4

12 Transmission Electron Microscope (TEM), an 80 to120 kV T E M , capable of p er f orming electron d i f f r a c t i o n ,with a f luorescent screen inscribed with calibrated grada-tions, is required. The TEM must be equipped with energydispersive X-ray spectroscopy (EDXA) and it must have ascanning transmission electron microscopy (STEM) attach-ment or be capable of producing a spot size of less than 250nra in diameter in crossover.7.3 Energy Dispersive X-ray System (EDXA).7.4 High Vacuum. Carbon Evaporator, with rotating stage.7 J High Efficiency Paniculate Air (HEPA), f i l t e r ed nega-
tive f l o w hood.7.6 Exhaust or Fume Hood. .7.7 farticle-free Water (ASTM T y p e II, see S p e c i f i c a t i o nD 1193).7.8 Glass Beakers (50 mL).7.9 Glass Sample Containers, with wide mouth screw cap(200 mL) or equivalent scalable container (height of the glasss ampl e container should be a p p r o x i m a t e l y 13 cm high by 6cm wide).7.10 Waterproof Markers.7.11 Forceps (tweezers).7.12 Ultrasonic Bath, table top model (100 W).7.13 Graduated Pipettes (I, 5, 10 mL sizes), glass orplas t i c .7.14 Filter Funnel, either 25 mm or 47 mm, glass ordi sposable . Filter f u n n e l assemblies, either g la s s or d i spo sab l ep l a s t i c , and using either a 23 mm or 47 mm diameter filter.
7.15 Side Arm Filler Flask, 1000 m L7.16 Mixed Cellulose Ester (MCE) Membrane Fillers, 25or 47 mm diameter, <0.22 jim and 5 urn pore size.7.17 Polycarbonate (PC) Fillers, 25 or 47 mm diameter,sO.2 urn pore size.7.18 Storage Containers, for the 25 or 47. mm f i l t e r s (forarchiving).7.19 Glass Slides, a p p r o x i m a t e l y 76 by 25 mm in size.7.20 Scalpel Blades, No. 10, or equivalent .7.21 Cabinet-type Desiccator, or .low temperature dryingoven. . .7.22 Chloroform, reagent grade. . ,^-7.23 Acetone, reagent grade.7.24 Dimethyiformamide(DMF).7.25 Glacial Acetic Acid. • " • . " ' .7.26 l-melkyt-2-pyrrolidone.7.27 Plasma Asher, low temperature.7.28 pfi Paper. .,':'"'. .7.29 Air Sampling Pump, low volume personal-type, ca-pable of achieving a f l o w rate of I to 5 L/min. .7.30 Rotameter.7.31 Air Sampling Casseiies, 25 mm or 37 mm, con-ta ining 0.8 |im or smaller pore size MCE or PC f i l t e r s .7.32 Cork Borer, 7 mm.7.33 Nan-Asbestos Mineral, references as outlined in 6.1.

D 5755
7.34 Asbestos Standards, as o u t l i n e d in 3.1.2.7.35 Tygon7 Tubing, or equivalent.
7.36 Small Vacuum Pump, that can maintain a pressureo f 9 2 k P a .7.37 Petri Dishes, large glass, a p p r o x i m a t e l y 90 mm indiameter.7.38 Jaffe Washer, stainless steel or a luminum meshscreen, 30 to 40 mesh, and a p p r o x i m a t e l y 75 mm by 50 mmin size.7.39 Copper TEM Finder Grids, 200 mesh.7.40 Carbon Evaporator Rods.7.41 Lens Tissue.7.42 Ashless'.Filter Paper Filters, 90 mm diameter.7.43 Gummed Paper Reinforcement Rings.7.44 Wash Settles, plastic.7.45 Reagent Alcohol, HPLC Grade (Fisher A995 orequivalent).7.46 Opening Mesh Screen, p la s t i c , 1.0 by 1.0 mm,(Spec tra-Mesh #146410 or equivalent).7.47 Diffraction Grating Replica. .

' Raiscal Chemicals. American Chemical Society Sptciflauioiu, AmericanChemical Socie ty, Washmgion. DC. For s u g j e n j o i u on ihe testing of (ugcnu noitutted by ihe American Chemical Socie ty, ice Analai Sivtdanls Jar LaboratoryChemicals. BOH Lid., Poatc. Dorset. U.K., and the United Slater Pharmacopeiaand National Formulary, US. Pharmaceutical Convention, Inc. (USPQ,Rockville. MD.

8. S a m p l i n g Procedure for Microvacuum Technique
8.1 For s a m p l i n g asbestos-containing dust in either indooror outdoor environments, commercially available cassettesmust be used. Air monitoring cassettes containing 25 mm. or37 mm diameter mixed c e l l u l o s e ester ( M C E ) orpolycarbonate (PC) f i l t e r membranes with a pore size lessthan or equal to 0.8 urn are required (7.31). The number ofsample s c o l l e c t ed d e p e n d s upon the s p e c i f i c circumstances o fthe study. •8.2 Maintain a log of all p e r t inen t s a m p l i n g i n f o r m a t i o nand s a m p l i n g locations.8.3 S a m p l i n g p u m p s and f l o w indica tor s sha l l be cali-brated using a cer t i f i ed standard apparatus or assembly (seePractice D 3195 and 7.29). '*8.4 Record all calibration i n f o r m a t i o n (5).8.5 Per form a leak check of the s a m p l i n g system areachs a m p l i n g site by activating the p u m p (7.29) with the closedsampling cassette in line. Any air f l o w shows that a leak ispresent that must be e l iminated before in i t ia t ing the sam-p l i n g operation.8.6 Attach the sampl ing cassette to the sampl ing p u m p at. the outlet side of the cassette with p l a s t i c tubing (7J5). Thep l a s t i c tubing must be long enough in that the sample areascan be reached without interference from the s a m p l i n gpump. Attach a dean, a p p r o x i m a t e l y 25.4 mm long piece ofpla s t i c tub ing (6.35 mm internal d iameter) direct ly to theinlet orifice. Use this piece of tubing as the sampling nozzle.Cut the s a m p l i n g end of the tub ing at a 45* angle asi l lus trated in F i g . 1. The exact design of the nozzle u notcritical as l o n g as some vacuum break is provided to avoids i m p l y push ing the dust around on the surface with thenozzle rather than vacuuming it into the cassette. Theinternal diameter of the nozzle and f l o w rate of the p u m pmay vary as l ong as the air velocity is 100 (±10) cm/s. Thisair velocity calculat ion is based on an internal s a m p l i n g tubediameter of 6.35 mm at a f l o w rate of 2 L/rain.8.7 Measure and determine the sample area of interest. A

7 T y g o n ii i regiueKd trademark of (he DuPont Co.
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that the f i l t e r s are centered and p u l l e d flat without airbubbles. Any irregularities on the filter surface require* the
discard of that f i l t e r . After the f i l t e r has been seated p r o p e r l y ,replace the funnel and reseal it with the tape. Return theflask to atmospheric pressure.10.4.5.2 If a. glass f i l t r a t i o n unit is used, p lac e a 5 um poresize MCE (backing filter) on the glass frit surface. Wei thefilter with part i c l e- free water, and place an MCE or PC filter(^0.22 urn pore size) on top of the backing f i l t e r . .Apply a

vacuum, ensuring that the f i l t e r s are centered and p u l l e d flatwithout air bubbles. .Replace the f i l t e r s if any irregularitiesare seen on the f i l t e r surface. Before f i l t r a t i o n of each set ofs ampl e a l iquo t s , prepare a blank filter by f i l t r a t i o n of 50 mL. of particle-free water. If aliquots of the same sampl e aref i l t e r e d in order of increasing concentration, the glass filtra-tion unit need not be washed between f i l t r a t i o n . Afterc o m p l e t i o n of the f i l t r a t i o n , do not a l l o w the f i l t r a t i o n f u n n e lassembly to dry because contamination is then more difficultto remove. Wash any residual suspension f rom the f i l t r a t i o nassembly by h o l d i n g h under a f l o w of water, then rub thesurface with a clean paper towel soaked in a detergentsolution. Repeat the cleaning operation, and then rinse twotimes in part i c l e- fre e water.10.4.6 With the f l a s k at atmospheric pressure, add 20 mLof part i c l e- free water into the f u n n e l . Cover the f i l t e r f u n n e lwith its p la s t i c cover if the d i spo sab l e f i l t e r i n g unit is used.10.4.7 Briefly hand shake (3 s). the capped bo t t l e with thes a m p l e suspension, then place it in a t a b l e t o p ul trasonic bath •(7.12) and sonicate for 3.0 min. Maintain the water level inthe sonicator at the same height as the so lut ion in samplebottle. The ultrasonic bath shall be calibrated as described in20J. The ultrasonic bath must be operated at equilibriumtemperature. After sonicating, return the sample bot t l e to the .
work surface of the HEPA hood. Preparation s teps 10.4.8through 10.4.14 shall be. carried out hi. this hood.10.4.8 Shake the suspension l i g h t l y by hand for 3 s. thenlet it rest for 2.0 min t o . a l l o w large particles to s e t t l e to thebottom of the b o t t l e or f l o a t to the surface.10.4.9 Estimate the amount of l iquid to be withdrawn toproduce an adequate f i l t e r preparation. Experience hasshown that a l i g h t s ta ining of the f i l t e r surface will yie ldSsui table preparation for analysis. Filter at least 1.0 ml, butno more than h a l f the total volume, if a f t e r examination inthe TEM, the smallest volume measured {1.0 mL) (7.13)yields an overloaded sample, then p er f o rm addit ional serialdi lu t ions of the suspension. If it is estimated that less than1.0 mL of solution has to be f i l t e r e d because of the d en s i ty ofthe suspension, per form a serial d i lu t ion. '10.4.9.1 If serial d i lu t i on s are required, repeat step 10.4.8be fore the serial d i l u t i o n portion is taken. Do not re-sonicatethe original solution or any serial di lut ions . The recom-mended procedure for a serial d i lu t i on is to mix 10 mL of thesample solution with 90 mL of par t i c l e- fr e e water in a deansample b o t t l e to obtain a 1:10 serial d i lu t ion. F o l l o w goodlaboratory practices when per forming di lu t ions .10.4.10 Insert a new disposable p i p e t t e ha l fway into thes a m p l e suspension and wi thdraw a portion. A v o i d p i p e t t i n gany of the large f l o a t i n g or s e t t l ed particles. Uncover the filterrunnel and di spense the mixture f r o m the p i p e t t e into thewater in the f u n n e l .
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10.4.11 Apply vacuum to the f l a s k and draw the mixturethrough th e f i l t e r .10.4.12 Discard the p i p e t t e .10.4.13 Disassemble the f i l t e r i n g unit and c a r e f u l l y re-move the sample f i l t er with f i n e tweezers ( 7 . 1 1 ) . Place thec o m p l e t e d s a m p l e f i l t er part i c l e side up, into a precleaned,labe l ed, d i s p o s a b l e , p la s t i c petri dish (7.48) or other similarcontainer.10.4.14 In order to ensure that an op t imal ly- l oaded filteris o b t a i n e d , it is recommended that f i l t e r s be prepared f romseveral d i f f e r e n t al iquots of the dust suspension. For thisseries of filters, it is recommended that the volume of eachal iquo t of the original suspension be a f a c t o r of f i v e higherthan the previous one. If the f i l t e r s are prepared in order ofincreasing al iquot volume, all of the f i l t e r s for one s ampl ecan be prepared using one p la s t i c d i spo sab l e f i l t r a t i o n unit,or without cleaning of glass f i l t r a t i o n equipment betweenindiv idual f i l t r a t i o n . Before withdrawal of each al iquot f r o mthe sample, shake the ' suspension without a d d i t i o n a lB o n i f i c a t i o n and a l l ow to rest for 2 min.l0.4.15."Therc are many practical methods for dryingMCE f i l t e r s . The f o l l o w i n g are two example s that can be used:(/) dry MCE f i l t e r s for at least 12 h (over desiccant) in anairt ight cab ine t- type desiccator ( 7 . 2 1 ) ; (2) to shorten the .drying l ime (if des ired), remove a p l u g o f the damp f i l t e r andattach it to-a glass s l i d e ( 7 . 1 9 ) as described in 12.1.2 and12.1.3. Place the s l ide with a fi l ter p l u g or fi l ter p l u g s (up toeight p l u g s can be attached to one s l i d e ) on a bed ofdesiccant, in the desiccator for 1 h. .10.4.16 PC f i l t e r s do not require l e n g t h y d r y i n g be forepreparation, but shall be placed in a des iccator for at least 30min before preparation.10J Prepare TEM specimens from small sections of each 'dried f i l t e r using the a p p r o p r i a t e direct t ran s f e r preparat ionmethod. .? ;

11. Blanks
11.1 Prepare sample, blanks that inc lude both a processblank (5Q mL of par t i c l e- fr e e water) for each set of samplesanalyzed and one unused f i l t e r from each new box of samplef i l t e r s (MCE or PC) used in the laboratory: If glass f i l t e r i n gunits are used, prepare and analyze a process blank each timethe filtering unit is cleaned Blanks will be consideredcontaminated, if a f t e r analysis, they are shown to containmore than 33 asbestos structures per square mil l imetre . T h i sgeneral ly corresponds to three or f our asbestos structuresf o u n d in ten grid openings. The source of the contaminationmust be f ound before any further analysis can be per formed.Reject samples that were processed along with the contami-nated blanks and prepare new sample s a f t e r the source of thecontamination is found.11.2 Prepare f i e l d blanks which are inc luded with samplesets in the same manner as the samples , to test for contami-nation during the sampl ing, s h i p p i n g , hand l ing , and prepa-ration s t ep s of the method.

12. TEM Spec imen Preparation of Mixed C e l l u l o s e Ester( M C E ) F i l t e r s
NOTE I—Use of either the acetone or the d i a m e i h y l f o n n a m i d c -actu'c acid method is acceptable.
12.1 Acetune Fusing Method:



12.1.1 Remove a section (a p l u g ) f r om any quadrant ofthe sample and blank f i l t e r s . Sections can be removed f r o mthe filters using a 7 mm cork borer (7.32). The cork borermust be wet wiped a f t e r each time a section is removed.111.2 Place the f i l t e r section (par t i c l e ado up) on a cleanmicroscope slide. Affix the f i l t e r section to the s l i d e with agummed page reinforcement (7.43), or other suitable means.Label the s l i d e .with a glass scribing tool or permanent
marker (7.10).12.1.3 Prepare a f u s i n g dish from a glass petri dish (7.37)and a metal screen bridge (7.38) with a pad of f i v e to sixashless p a p e r f i l t e r s (7.42) and place in the bottom of thepctri dish (4). Place the screen bridge on top of the pad andsaturate the f i l t e r pads with acetone. Place the s l i d e on top ofthe bridge in the petri dish and cover the dish. Waita p p r o x i m a t e l y 5 min for the sample f i l t e r to fuse and clear.12.2 Dimethylformamide-Acetic Acid Method: .12.2.1 Place a drop of clearing solution that consists of35 % d i m e t h y i f o n n a m i d e (DMF), 15 % glacial acetic acid,and 50 % T y p e II water (v/v) on a clean microscope s l id e .

Gauge the amount used so that the clearing s o lu t i on j u s t
saturates the f i l t e r section.12.2.2 C a r e f u l l y lay the f i l t e r segment, s a m p l e surface
upward, on top of the s o l u t i on . Bring the f i l t e r and s o l u t i o n
t oge ther at an angl e of about 20' to h e l p e x c l u d e air bubbles.Remove any excess clearing so lut ion. Place the s l i d e in anoven or on a hot p la t e , in a f u m e hood, at 65 to 70"C for 10

. min.12.3 P l a s m a e t ch ing of the c o l l a p s e d f i l t e r i s required.12.3.1 The microscope s l i d e to which the c o l l a p s e d f i l terpieces are attached is placed in a plasma asher (7.27).Because p l a s m a ashcrs vary gr ea t ly in their per formance ,bo th From unit to unit and between d i f f e r e n t p o s i t i o n s in theasher chamber, it is difficult lo s p e c i f y the exact c o n d i t i o n s(hat must be used. I n s u f f i c i e n t e t ch ing will result in a f a i l u r eto expose embedded f ibers , and too much e t c h i n g may result .in the loss of part i c l e s f rom the f i l t e r surface. To determinethe o p t i m u m time for ashing, p lac e an unused 25 mmdiameter MCE f i l t e r in the center of a glass microscope s l ide.Posi t ion the s l i d e a p p r o x i m a t e l y in the center of the asherchamber. Close the chamber and evacuate to a pressure ofa p p r o x i m a t e l y 40 Pa, while a d m i t t i n g oxygen to the chamberat a rate of 8 to 20 craVmin, Adjust the tuning of the system -»_.so that the in t en s i ty of the p la sma is maximized. Determine. the t ime required for c o m p l e t e ox ida t i on of the f i l t e r . Adjus tthe system parameters to achieve c ompl e t e ox ida t i on of thefilter in a period of a p p r o x i m a t e l y 15 min. For etching ofc o l l a p s e d f i l t e r s , use these operat ing parameters for a periodof 8 min. For addi t ional in format ion on calibration, see theUSEPA Asbestos-Containing Materials in Schools (4) orNIST/NVLAP Program Handbook for Airborne AsbestosAnalysis (6) documents.12.3.2 Place the glass s l ide containing the c o l l a p s e d f i l tersinto (he low-temperature plasma asher, and etch the f i l t e r .
12.4 Carbon coating of the co l lapsed and etched f i l t e r s Isrequired.12.4.1 Carbon coating must be p er formed with a high-vacuum coating unit (7.4), capable of less than 10"4 torr (13MPa) pressure. U n i t s that are based on evapora t i on ofcarbon f i l a m e n t s in a vacuum.gencrated only by an oil rotaryp u m p have not been evaluated for this a p p l i c a t i o n and sha l l
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not be used. Carbon rods (7.40) used for evaporators sha l l besharpened with a carbon rod sharpener to a neck of aboul 3mm in l eng th and 1 mm in diameter. The rods are i n s t a l l e din the evaporator in such a manner that the point s area p p r o x i m a t e l y 100 to 120 mm from the surface of themicroscope s l i d e held in the rotat ing device.12.4^2 Place the glass s l i d e h o l d i n g the f i l t e r s on therotation device, and evacuate the evaporator chamber to avacuum of at least 13 MPa. Perform the evaporat ion in veryshort bursts, separated by 3 to 4 s to allow the electrodes tocool. An alternate method of evaporation is by using a slowcontinuous a p p l i e d current. An experienced analyst canj u d g e the thickness of the carbon f i l m to be a p p l i e d C o n d u c t '

tests on unused f i l t e r s f i r s t If the carbon f i l m is too thin,large particles will be lost f r o m the TEM specimen, and there'will be few complete and undamaged grid openings on thespecimen.
12.4.2.1 If the coat ing is too thick, it will lead to a TEM

image that is J a c k i n g in contrast, and the a b i l i t y to obtainelectron d i f f r a c t i o n p a t t e r n s will be compromised. Thecarbon f i l m shall be as thin as po s s i b l e and still remain intacton most of the grid openings of the TEM specimen.12.5 Preparation of the Jaffe Washer— The precise de s ignof the Jaffe washer is not considered i m p o r t a n t , so any one ofthe p u b l i s h e d d e s ign s may be used (7, 8). One such washerconsi s t s of a s impl e s t a i n l e s s steel br idge contained in a glasspe lr i dish.
12.5.1 Place several pieces of l ens tissue ( 7 . 4 1 ) on thes tainle s s steel bridge. The pieces of lens tissue shal l be largeenough to c o m p l e t e l y drape over the bridge and into thesolvent. In a f u m e hood, fi l l the pe tr i dish with acetone (or

DMF) until the height of the solvent is brought up to contactthe underside o f - t h e metal br idge as i l l u s t r a t e d in Fig. 2.12.6 Placing the Specimens into the Jaffe Washer:\ 2.6.1 Place the TEM grids (7.39) shiny side up on a pieceof lens tissue or f i l t e r p a p e r so that i n d i v i d u a l grids can beeasily picked up with tweezers.. ' ? ' - • .12.6.2 Prepare three grids f rom each sample.12.6.2.1 Using a curved scalpel b lade (7.20), excise at least,_-.two square (3 mm by 3 mm) pieces of the carbon-coatedMCE f i l t er f r om the glass s l ide.
12.6.22 Place the square filter piece carbon-side up ontop of a TEM specimen gnd. •12.6.2.3 Place the whole assembly (filter/grid) on thesaturated lens tissue in the Jaffe washer.

p i t r l d i s h
( 1 0 0 mm x 1 5 mm)

E l a c l t o n m l c r o i c o p t
Stilnlsu tlttl mtttib r l d g a ( S O m a s h )

F I G . 2 E x a m p l e a t D a s J g n o f S o l v e n t W a s h e r ( J a f f a W a s h e r )
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Place the three TEM grid sample f i l t e r prepara-tions on the same piece of lens tissue in the JafTe washer.12.6.2.5 Place the lid on the Jafie washer and a l l o w thesystem to stand for several hours. *12.7 A l t e r n a t e l y , place the grids on a low level (pctri dishf i l l e d t o t h e ' V mark) D M F J a f f e washer f o r 6 0 min. A d denough so lu t ion of equal pans D M F / a c e t o n e to Jill thewasher to the screen level. Remove the grids a f t e r 30 rain ifthey have cleared, that is, all f i l t e r material has been removedfrom the carbon Him, as determined by inspec t ion in theT E M .118 C a r e f u l l y remove (he grids f r o m , the Jafre washer,a l l o w i n g the grids to dry be fore p l a c i n g them in a* cleanmarked grid box.
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TEM at a calibrated screen m a g n i f i c a t i o n of between r5~000and 20 OOOX. T y p i c a l l y measure one grid opening for eachgrid examined. Measure grid' openings in both the x and ydirections and calculate the area.14.4 Prc-calibrated TEM grids are also a c c ep tab l e for th i stest method.

13. TEMF i l t e r Spe c imen Preparation of Polycarbonate (PC)
13.1 Cover the surface of a clean microscope s l ide withtwo strips of double-sided adhesive tape.13.2 Cut a strip of f i l t e r paper s l i g h t l y narrower than thewidth of the slide. Position the filter p a p e r s t r ip on the centerof the l e n g t h of the s l ide. .13.3 Using a clean, curved scalpel blade, cut a strip of thePC f i l t e r a p p r o x i m a t e l y 25 by 6 mm. Use a rocking motionof the scalpel b lade to avoid tearing the f i l t er . Place the PCs t r i p p a r t i c l e side up on the s l i d e perpendicular to the l ongaxis of the sl ide. The ends of the PC s t r ip must contact thedoub l e sided adhesive tape. Each s l ide can hold several PCstrips.. With a glass marker, label each PC str ip with theind iv idua l sampl e number.13.4 Carbon coat the PC. f i l l e r strips as discussed in12.4.2. PC f i l t e r s do not require etching.

NOTE 2: C a u t i o n — D o not overheat the filter sections while cartoncoating. . .
13.5 Prepare a Jaffe washer as described in 12.5, but fillthe washer with ch loro form or l-methyl-2-pyrrolidone to thelevel of the screen. .13.6 Using a clean curved. scalpel blade, excise three,3-mm square filter pieces from each PC strip. Place the filtersquares carbon side up on the shiny side of a TEM grid. Pickup the grid and f i l t e r section together and place them on tic..:lens tissue in tne Jaffe washer. ' • *~"13.7 Place the lid on the Jafle washer and rest the grids inplace for at least 4 h. Best results are obtained with longerwicking times, up to 12 h.13.8 C a r e f u l l y remove the grids from the Jaffe washer,a l l ow ing the grids to dry be fore placing them in a clean,marked grid box. .

14. Grid Opening Measurements
14.1 TEM, grids must have a known grid opening area.Determine this area as f o l l o w s : .14.2 Measure at least 20 grid openings in each of 20-random 75 to 100 u,m (200-mesh) copper grids for a total of400 grid openings for every 1000 grids used, by placing the20 grids on a glass sl ide and examining them under theop t i ca l microscope. Use a calibrated graticule to measure theaverage l ength and width of the 20 openings from .each of thei n d i v i d u a l grids. From the accumulated data, calculate theaverage grid opening area of the 400 openings.14.3 Grid area measurements can also be made at the

15. TEM Method
15.1 Microscope settings: 80 to 120 kV, 15000 to20 OOOX screen m a g n i f i c a t i o n for analysis (7.2).15 J Analyze two grids for each sample. Analyze one-hal fof the sample area on one sample grid preparat ion and theremaining h a l f on a second sample grid preparation.15.3 Determination of Specimen Suitability:15.3.1 C a r e f u l l y load the TEM grid, carbon side f a c i n g up(in the TEM co lumn) with the grid bars oriented p a r a l l e l /perpend i cu lar to the l ength of the specimen holder. Use ahand lens or l oupe , if necessary. T h i s procedure will l ine upthe grid with the X and y translat ion directions of themicroscope. Insert the specimen holder into the microscope.15.3.2 Scan the entire grid at low m a g n i f i c a t i o n (250X toIOOOX) to determine i t s s u i t a b i l i t y for high m a g n i f i c a t i o nanalysis as s p e c i f i e d in 15.3.3.

15.3.3 Grids are acceptable for analys i s if the f o l l o w i n gcondit ions are met:15.3.3.1 The frac t ion of grid o p e n i n g s covered by thereplica section is at least 50 %.15.3.3.2 Relative to that section of the grid covered by thecarbon replica, the fract ion of intact grid openings is greaterthan 5056. . ;15.3.3.3 The fract ional area of undissolved f i l t e r i s .lessthan 10%. '15.3.3.4 The f rac t i on of grid openings with o v e r l a p p i n g orf o l d e d replica f i l m is less than 50%.15.3.3.5 At least 20 grid opcnings^that have ho overlap-ping or f o l d e d replica, are less than 5'% covered with holesand have less than 5 % opaque area due to incomplete f i l t e rdissolution. 7 -"-:-•15.4 Determination of Grid Opening Suitability:15.4.1 If the grid meets acceptance criteria, choose a gridopening for analysis f rom various areas of the grid so that theentire grid is represented. Determine the su i tab i l i ty of eachindividual grid opening prior to the analysis.15.4.2 The individual grid opening must have less than5 % holes over its area.15.4.3 Grid openings must be less than 25 % covered withparticulars matter.15.4.4 Grid openings must be u n i f o r m l y loaded.15.5 Observe and record the orientation of the grid at 80to 150X, on a grid map record sheet along with the locationof the grid openings that are examined for the analysis. Ifindexed grids are used, a grid map is not requited, bm thei d e n t i f y i n g coordinates of the grid square must be recorded.
16. Recording Data Rules

16.1 Record on the count sheet any continuous group ingof particles in which an asbestos f i b e r is de tec ted. C l a s s i f yasbestos structures as f ibers , bundle s; clusters, or matrices asd e f i n e d in 5.2.162 Use the criteria for f i b er , bundle , c lus ter, and matrixi d e n t i f i c a t i o n , as described in iheUSEPA Asbestos-Containing



Materials in Schools document (4). Record, for each AHERAstructure i d e n t i f i e d , the l ength and width measurements.16.3 Record NSD (No Structures Detected) when nostructures are detected in the grid opening.16.4 Identify structures c l a s s i f i e d as chrysotile i d e n t i f i e dby either electron d i f f r a c t i o n or X-ray analysis (7.3) andrecorded on a count sheet V e r i f y at least one out of every tenchrysotile structures by X-ray analysis.16.5 Structures c las s i f i ed as amphibo l e s by X-ray analysi sand electron d i f f r a c t i o n are recorded on the count sheet. Formore informat ion on . i d e n t i f i c a t i o n , see Y a m a t e , et al, (7) orC h a t f i c l d and DiDon (8).16.6 Record a typical electron d i f f r a c t i o n pattern for eachtype of asbestos observed for each group of samples (or aminimum of every f ive sampl e s) analyzed Record themicrograph number on the count sheet Record at least oneX-ray spectrum for each type of asbestos observed persample. Attach the print-outs to the back of the count sheet.If the X-ray spectrum is stored, record the file and disknumber on the count sheet.16.7 Counting Rides:16.7.1 At a screen magnif i cat ion of between 15000 and20 OOOX evaluate the grids for the most concentrated samplel o a d i n g ; reject the sample if it is e s t imated to contain morethan 50 asbestos structures per grid opening. Proceed to thenext lower concentrated sample unt i l a set of grids are .
obtained that have less than 30 asbestos structures per gridopening.16.8 Analytical Sensitivity—An analytical sensi t ivity ofa p p r o x i m a t e l y 1000 asbestos structures per square centi-metre (calculated for the d e t e c t i on of a s ingle asbestoss t ruc ture) has been designed for this analysis. Thi s s e n s i t i v i t ycan be achieved by increasing the amount of l iquid f i l t e r e d ,increasing the number of grid openings analyzed, or de-creasing the size of the f ina l f i l t e r . Occasionally, due to highpart i c l e l o a d i n g s or high asbestos concentration, this analyt-ical sensi t ivity cannot be p r a c t i c a l l y achieved and s t o p p i n grules a p p l y :16.9 Limit of Detection—The l imi t of detection for thismethod is de f ined as, at a minimum, the counting of f o u rasbestos structures dur ing the TEM analysis. If less than f q f l rasbestos structures are counted dur ing the analysis then t h e :

analytical result which will be reported will be less than thel imit of detec t ion and a "less than" sign (<) will appearbe fore the number. All data sha l l be provided in the labo-
ratory report.16.10 Stopping Rules:16.10.1 The analysis is s t opp ed upon the complet ion ofthe grid square that achieves an analyt i cal s ens i t iv i ty of lessthan 1000 asbestos structures per square centimetre.16.10.2 If an analytical s ens i t iv i ty of 1000 asbestos struc-tures per square centimetre cannot be achieved after ana-lyzing ten grid openings then s top on grid opening No. 10 orthe grid opening which contains the 100th asbestos structure,whichever comes f i r s t A minimum of f o u r grid squares shal lbe analyzed for each sample.16.10.2.1 If the analysi s is s t o p p e d because of the JOOthstructure rule, the entire grid square containing the 100thstructure must be counted.16.11 After analysis, remove the grids f r om the TEM, andreplace them in the appropr ia t e grid storage holder.
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17. S a m p l e Storage

J7.J The washed-out s a m p l e cassettes can b e discardeda f t e r use.
17.2 S a m p l e grids and unused f i l t e r sections (7,18) mustbe stored for a minimum of one year.

18. Repor t ing
18.1 Report the f o l l o w i n g i n f o r m a t i o n for each dus tsample analyzed:18.1.1 Concentrat ion in s tructures/cm 2 .18.1.2 The analytical sensitivity.18.1.3 T y p e s of asbestos present.18.1.4 N u m b e r of asbestos structures counted.18 .IJ E f f e c t i v e f i l t r a t i o n area. •18.1.6 Average size of the TEM grid op en ing s that werecounted.18.1.7 N u m b e r of grid openings examined.18.1.8 S a m p l e d i lut ion used.18.1.9 Area of the surface sampled.18.1 .10-Lis t ing of size data for each structure counted.18 .1 .11 "A copy of the TEM count sheet or a c o m p l e t el i s t ing of the raw data. An example of a typical count sheet isshown in A p p e n d i x XL18.2 Determine the amount of asbestos in any acceptedsample using the f o l l o w i n g f o r m u l a :

EFAX l O f l m L x . M T T ? • asbestos J t r u c t u r c s / c m 2 ( 1 )GOxGOAx YxSPL
where:#STR-EFA =GO =

GOA =SPL =Y

number of asbestos structures counted,e f f e c t i v e f i l t e r area o f the f i n a l s a m p l i n g f i l t er , mm2,number of grid openings counted,average grid opening area, mm2,surface.area sampled, cm2, andvolume of sample f i l t e r e d ; ? j n step 10.4.9, repre-s e n t i n g the actual volume taken from the original100 mL suspension, mL.
19. Q u a l i t y C o n t r o l / Q u a l i t y Assurance

19.1 In general, the l a b o r a t o r y ' s quality control checks are. used to ver i fy that a system is p e r f o r m i n g according tos p e c i f i c a t i o n s regarding accuracy and consistency. In ananalyt i ca l laboratory, spiked or known quant i ta t ive sample sare n o r m a l l y used. However, due to the difficulties inpreparing known quantitative asbestos samples, routineq u a l i t y control t e s t ing focuses on reranalysis of s a m p l e s( d u p l i c a t e recounts).19.1.1 Re-analyze sample s at a rate of Via of the samplesets (one out of every ten samples analyzed not i n c l u d i n glaboratory b lanks). The re-analysis shall consist of a secondsample preparat ion obtained f rom the f inal f i l t e r .19.2 In addi t i on, q u a l i t y assurance programs must f o l l o wthe criteria shown in the USEf A Asbestos-Containing Mate-rials in Schools document (4) and in the NIST/NYLAPProgram Handbook for Airborne Asbestos Analysis docu-ment (6). These documents describe sampl e custody, samplepr epara t i on , blank checks for contamination, ca l ibra t ion,s a m p l e analysis, analyst q u a l i f i c a t i o n s , and technical f a c i l i -ties.
20. Cal ibra t i on s

20.1 Perform calibrations of the in s t rumenta t i on on a
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regular basis, and retain these records in ihe laboratory, inaccordance with the laboratory's q u a l i t y assurance program.
20.2 Record ca l ibra t ions in a log book a l ong w i t h dates ofcal ibration and the attached backup documentation.20.3 A calibration list for the instrument is as f o l l o w s :20.3.1 TEM:20.3.1.1 Check the a l i g n m e n t and the systems operation.

R e f e r t o ihe TEM m a n u f a c t u r e r ' s opera t ional manual forde ta i l ed instructions.20.3.12 Calibrate the camera l ength of the TEM in elec-. iron d i f f r a c t i o n (ED) operat ing mode before ED patterns ofunknown samples are observed. Camera l e n g t h can be mea-sured by using a carbon coated grid on which a thin Him ofgold has been sputtered or evaporated. A thin f i l m of go ld is• evaporated on the specimen TEM grid to obtain zone-axisED patterns superimposed with a ring pattern from the poly-c ry s ta l l ine gold f i l m . In practice, it is desirable to op t imiz ethe thickness of the gold f i l m so tha t - o n l y one or two sharprings are obtained on the superimposed ED pattern. Thickgold f i l m s will tend to mask weak d i f f r a c t i o n spo t s f r om thef i b rou s particles. Sinc e the unknown d-spacings of most.interest in asbestos analysis are those which lie closest to thetransmitted beam, m u l t i p l e gold rings f rom thick f i l m s are' unnecessary. A l t e r n a t i v e l y , a gold standard specimen can beused to obtain an average camera constant calculated for thatpart i cu lar instrument and can then be used for ED patternsof unknowns taken during the corre sponding period.20.3.1.3 Perform m a g n i f i c a t i o n calibration at the f luore s-cent screen. T h i s calibration must be. performed at themagni f i ca t i on used for structure counting. Calibration isper formed with a grat ing replica (7.47) (for example , onecontaining at least 2160 l ine s /mm).(a) D e f i n e a field of view on the f luore s cent screen. Thef i e l d of view must be measurable or previous ly, inscribed witha scale or concentric circles (all scales should be metric).(2>) Frequency of calibration will depend on the servicehistory of the particular microscope.(c) Check the calibration a f t e r any maintenance of the .microscope (hat involves ad ju s tment of the power s u p p l y tothe lens or the high voltage system or the mechanicaldisassembly of the electron optical column (apart f romf i l a m e n t exchange). -^(d) The analyst must ensure that the grating replica isplaced at the same distance f r om the objec t ive lens as the .specimen.(e) For instruments that incorporate a e u c e n t n ' c t i l t i n gspecimen stage, all specimens and the grating replica must beplaced at the eucentric position.20.3.1.4 The smallest spot size of the TEM must b«checked. .(a) At the crossover point, pho t ograph the spot size at ascreen m a g n i f i c a t i o n of 15000 to.20000X An exposuretime of 1 s is u sual ly adequate.(b) The measured spot size must be less than or equal to250 nm. • '20.4 EDXA:20.4.1 The re so lut ion and calibration of the EDXA mustbe veri f i ed.20,4.1.1 Col l e c t a standard EDXA Cu peak from the Cu 'grid.20.'4.l.2 Compare the X-ray energy versus channel
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number for the Cu peaJc and be certain that readings-arewith in ±10 eV.

20.4.2 C o l l e c t a standard E D X A of c r o c i d o l i t e asbes tos• ( N I S T S R M 1866).20.4.2.1 The elemental analysis of the croc ido l i t e mustresolve the Na peak.20.4.3 C o l l e c t a standard E D X A of chryso t i l e asbestos.20.4.3.1 The elemental analysis of chryso t i l e must resolveboth Si and Mg on a single chrysotile f iber.20.5 Ultrasonic bath cal ibrat ion shall be p e r f o rmed asf o l l o w s :20.5.1 Fill the bath water to a level equal to the height ofsuspension in the glass sample container that will be used forthe dust analysis.' Operate the bath unt i l the water reaches the. equi l ibr ium temperature.20J.2 Place 100 mL of water (at a p p r o x i m a t e l y 20'C) inanother 200-mL glass s a m p l e container, and record itstemperature.20.5.3 Place the sample container in the water in theul tra soni c oath (wi th the power turned off). After 60 s,remove the glass container and record its temperature.20.5.4 .Place 100 mL of water (at a p p r o x i m a t e l y 20"C) inanother 200-mL glass sample container, and record itstemperature.
20.5.5 Place the second sample container into Ihe water inthe u l t ra soni c bath (with the power turned on). After 60 s,remove the glass container and record its temperature.20.5.6 Calcu la t e the rate of energy d e p o s i t i o n into thesample container using the f o l l o w i n g f ormula:

(2)
where:4.185 J o u l e s / c a l ,— energy d e p o s i t i o n , w a t t s / m L ,= temperature rise with the ultrasonic bath not opcr-• ating, ' C ,- temperature rise with the ultrasonic bath operat ing,' ' '/ = time in seconds, 60 s (20.5 J and 20.5.5),a = s p e c i f i c heat of the liquid in the glass samplecontainer, 1.0 cal/g , andp -.'*> density of the liquid in the glass sample container,1.0 g/ cm j .20.5.7 A d j u s t the operating conditions of the bath so thatthe rate of energy deposit ion is in the range of 0.08 to 0.12M W / m 3 , as de f ined by this procedure.

21. Precision and Bias
21.1 Precisian—The precisian of the procedure in this testmethod is being determined using round robin data f r ompartic ipating laboratories.. 21.2 Bias—Since there is no accepted reference materialsui table for determining the bias of the procedure in this testmethod, ' bias has not been determined (see S p e c i f i c a t i o nD 3670).

NOTE 3 — R o u n d robin datapresented ai a research report. under deve l opment and will be

22. Keywords
22.1 asbestos; microvacuuming; s e t t l ed du s t ; TEM
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A P P E N D I X

(Nonmandatory Informat i on)
X I . D U S T S A M P L E A N A L Y S I S

X I . I S e e F i g s . X I . I ' a n d X J . 2 f o r t h e dust analysi s worksheet a n d t h e T E M count sheet.
- D U S T S A M P L E A N A L Y S I S

CBent:
S a m p l e 10:
J o b Number

: Date S a m p l e Analyzed:
N u m b e r o f O p e n i n g s / G r i d s Count ed;
Grid A c c e p t e d , 600X: Yes
Percent Loading:
Grid Box #1:

Analys t :
Reviewer:
C a l c u l a t i o n Data:
Effective Filter Area in mm2:
N u m b e r o f G r i d Openings Counted:
Avderage Grid Opening Area In mm2:
V o l u m e of s a m p l e F i l t e r e d in ml:
S u r f a c e area S a m p l e d in cm2:
Number of Asbe s to s Struc ture s Count ed:

Acce l era t ing V o l t a g e
I n d i c a t e d Mag: . KX
Screen Mag: KX
Microscope: 1 2 3 4 5
F i l t e r T y p e :

No Fil t er Size: -
% Filter Pore Size (pm):

Grid Opening: 1) pm » ^m
2) . fjm x pm

C o u n t i n g Rules: A H E R A LEVEL I I

(EFA) ' ' . *
( G O )

( G O A )
(V) ' .

^ S P L )
( # S T R )

' If trie number of asbestos structured counted is less than or equal to 4, enter 4 structures as trie Hmft of detection here.

F O R M U L A F O R C A L C U L A T I O N O F A S B E S T O S S T R U C T U R E S " D U S P 1 P E R CM 3:

E F A X X 1 0 0 X * S T R
GO X GOA X VX SPL

(Asbes to s Structures per cm2)

Result s f o r Tota l Asbe s to s Structures:

Resul t s for Structures > microns:
(Structures per cm2}

(Structures per cm2)
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Job Number:

Structure i Gr!d## I Square # Type Structure ConfirmationLength W i d t h __Microns Microns IMorph.l SAED I EDS

Note: Keys to Abbreviations Used in Figure:

C
AMOR
AC
TR
AN

N

T y p e :
ChrysoliteAmosl t eCraddo l i t e

Acllnoi l t e
T r e r h o f l t eA n t h o p h y l f i t e
Non Asbestos

. Structure:
F = •- Fiber
B - BundleC = Cluster

M =• Matrix

N S D
M o r p h
SAED
EDS
ER
NP

Others:
No Structures Detected
Morphology
Selected Area Electron Diffraction
Energy Dispersive X-Ray S p e c t r o s c o p y
biter-Bow Spac ingNQ Pattern

HG. X1.2 TEM Count She*
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fI V a r i o u s

A S B E S T O S a n d O T H E

M W : V a r i o u s

7400

S : V a r i o u s

M E T H O D : 7400, I s s u e 2 E V A L U A T I O N : F U L L I s s u e 1: Rev. 3 on 15 May 1989
I s s u e 2: 15 A u g u s t 1994

OSHA : 0.1 asbe s to s f i b e r (> 5 urn l o n g j / c c ;
1 f / c c / 3 0 min excursion; carcinogen

M S H A : 2 asbe s to s f i b e r s / c c
NIOSH: 0 .1 f / c c ( f i b e r s > 5 um l o n g ) / 4 0 0 L; carc inogen
ACGIH: 0.2 c r o c i d o l i t e ; 0 .5 amos i t e; 2 c h r y s o t i l e and o ther

a sb e s t o s , f i b e r s / c c ; carcinogen

P R O P E R T I E S : s o l i d , f i b r o u s , c r y s t a l l i n e , a n i s o t r o p i c

S Y N O N Y M S [ C A S # ] : a c t i n o l i t e [ 7 7 5 3 6 - 6 6 - 4 ] o r f e r r o a c t i n o l i t e [ 1 5 6 6 9 - 0 7 - 5 ] ; a m o s i t e [ 1 2 1 7 2 - 7 3 - 5 ] ; a n t h o p h y l l i l e [ 7 7 5 3 6 - 6 7 - 5 ] ;
c h r y s o l i l e [12001-29-5]; s e r p e n t i n e [18786-24-8]; c r o c i d o l i t e [12001-28-4]; t r e m o l i t e [77536-68-6]; a m p h i b o l e a s b e s t o s [ 1 3 3 2 - 2 1 - 4 ] ;
r e f r a c t o r y ceramic f i b e r s [142844-00-6]; f i b r o u s g la s s .

S A M P L I N G M E A S U R E M E N T

S A M P L E R :

F L O W R A T E ' :
V O L - M I N ' :

- M A X ' :

S H I P M E N T :
S A M P L E
S T A B I L I T Y :
B L A N K S :

F I L T E R
(0.45- to 1.2-um c e l l u l o s e e s t e r
membrane. 25-mm; c o n d u c t i v e cowl on
c a s s e t t e )
0.5 to 16 L / m i n1

400 L @ 0.1 f i b e r / c c
( s t e p 4 , s a m p l i n g )
• A d j u s t to give 100 to 1300 f i b e r / m m 2

rou t ine ( p a c k to reduce sho ck)
-

s t a b l e
2 to 10 f i e l d b l a n k s per set

A C C U R A C Y
R A N G E S T U D I E D :

. B I A S :
80 to 100 f i b e r s counted
s e e EVALUATION OF METHOD

O V E R A L L P R E C I S I O N ( S r T ) : 0.115 t o 0.13 [ 1 ]
A C C U R A C Y : se e EVALUATION OF METHOD

T E C H N I Q U E :

A N A L Y T E :
S A M P L E
P R E P A R A T I O N :

C O U N T I N G
R U L E S :

E Q U I P M E N T :

C A L I B R A T I O N :
R A N G E :
E S T I M A T E D L O D :
P R E C I S I O N ( S f ) :

L I G H T M I C R O S C O P Y , P H A S E
C O N T R A S T
f i b e r s ( m a n u a l c o u n t )

acetone - c o / l a p s e / t r i a c e t i n - immers ion
m e t h o d [ 2 ]

de s cr ib ed in p r e v i o u s vers ion o f t h i s
method as "A" rule s [1,3]
1. p o s i t i v e p h a s e - c o n t r a s t micro s cope
2. W a l t o n - B e c k e t t g r a t i c u l e ( 1 0 0 - p m

f i e l d o f v i ew) T y p e G - 2 2
3 . p h a s e - s h i f t t e s t s l i d e ( H S E / N P L )

H S E / N P L te s t s l i d e
100 to 1300 f i b e r s / m m ' f i l t e r area
7 f i b e r s / m m 2 f i l t e r area
0 . 1 0 t o 0.12 [ 1 J ; s e e E V A L U A T I O N
O F M E T H O D

APPLICABILITY: The q u a n t i t a t i v e working range is 0.04 to 0.5 f i b e r / c c for a 1000-L air s a m p l e . The LOD d e p e n d s on s a m p l e
volume and q u a n t i t y of i n t e r f e r i n g dus t , and is <0.01 f i b e r / c c for a t m o s p h e r e s f r e e of in t er f er ence s . The method gives a n index
of airborne f i b e r s . It i s p r i m a r i l y used for e s t i m a t i n g asbestos concentra t ions , t h o u g h PCM does not d i f f e r e n t i a t e betwe en a sbe s to s
and other f i b e r s . Use t h i s method in c on junc t i on with e l e c tron microscopy (e.g., M e t h o d 7402) for as s i s tance in i d e n t i f i cation of
f ibers . Fiber s < ca. 0.25 um d iame t er will not be detec ted by this method [4]. T h i s method may be used for other materia Is such
as f i b r o u s g l a s s by using a l t e r n a t e c ount ing rules (see A p p e n d i x C).

I N T E R F E R E N C E S : I f t h e method i s used t o d e t e c t a s p e c i f i c t y p e o f f i b e r , a n y other airborne f i b e r m a y i n t e r f e r e since a l l p a r t i c l e s
me e t ing the c o u n t i n g criteria are counted. C h a i n - l i k e p a r t i c l e s may a p p e a r f i brou s . High l e v e l s o f n o n - f i b r o u s dust part ides mayobscure f i b e r s jn the f ie ld of view and increase the d e t e c t i o n l imi t .

O T H E R M E T H O D S : T h i s revision r e p l a c e s M e t h o d 7400, Revision # 3 ( d a t e d 5 / 1 5 / 8 9 ) .

Manual o f A n a l y t i c a l M e t h o d s ( N M A M ) , F o u r t h E d i t i o n , 8 / 1 5 / 9 4



A S B E S T O S a n d O T H E R F I B E R S b y P C M : M E T H O D 7400. I s s u e 2 . d a t e d 1 5 A u g u s t 1994 - P a g e 2 o f 1 5

R E A G E N T S :
1. A c e t o n e , * r e a g e n t grade .
2 . T r i a c e t i n ( g l y c e r o l t r i a c e t a t e ) , reagent g r a d e .

S e e S P E C I A L P R E C A U T I O N S .

E Q U I P M E N T :
1 . S a m p l e r : f i e l d m o n i t o r , 25-mm, t h r e e - p i e c e

cas se t te wi th ca. 50-mm e l e c t r i c a l l y
c onduc t i v e e x t e n s i o n cowl and c e l l u l o s e e s t er
filter, 0.45- to 1.2-um pore size, and ba ckup
p a d .
N O T E 1 : A n a l y z e r e p r e s e n t a t i v e f i l t e r s f o r

~ f i b e r background b e f o r e use to
check for c l a r i t y and background.
Discard the filter lot if mean is >5
f i b e r s p e r 1 0 0 g r a t i c u l e f i e l d s .
T h e s e are d e f i n e d as laboratory
b l a n k s . M a n u f a c t u r e r - p r o v i d e d
q u a l i t y as surance checks on f i l t e r
b l a n k s are n o r m a l l y adequat e as
l o n g a s f i e l d b l a n k s are a n a l y z e d
as d e s c r i b ed below.

N O T E 2 : T h e e l e c t r i c a l l y c o n d u c t i v e
e x t e n s i o n c o w l r e d u c e s
e l e c t r o s t a t i c e f f e c t s . Ground t h e
cowl when p o s s i b l e d u r i n g
s a m p l i n g .

N O T E 3 : U s e 0.8-|jm pore size f i l t e r s f o r
p e r s o n a l s a m p l i n g . T h e 0.45-um
f i l t e r s a r e r e commended f o r
s a m p l i n g when p e r f o r m i n g T E M
a n a l y s i s on the same s a m p l e s .
H o w e v e r , t h e i r h i g h e r pres sure
d r o p p r e c l u d e s t h e i r u s e withper s ona l s a m p l i n g pumps .

NOTE 4: Other c a s s e t t e s have been
p r o p o s e d tha t e x h i b i t improvedu n i f o r m i t y o f f i b e r d e p o s i t on the
f i l t e r s u r f a c e , e.g., b e l l m o u t h e d
s a m p l e r ( E n v i r o m e t r i c s ,
C h a r l e s t o n , SC). T h e s e may b e
used if shown to give measured
c onc en tra t i on s e q u i v a l e n t to
s a m p l e r i n d i c a t e d above f or t h ea p p l i c a t i o n .

2. P e r s o n a l s a m p l i n g p u m p , b a t t e r y or line-
powered vacuum, of s u f f i c i e n t c apac i ty to
meet f l o w - r a t e r equirement s (see s t e p 4 for
f l o w ra t e), with f l e x i b l e c onnec t ing t u b i n g .

3. W i r e , m u l t i - s t r a n d e d , 22-gauge; 1". hose
c l a m p to at tach wire to cassette.

4. T a p e , shrink- or adhesive-.
5. S l i d e s , g l a s s , f r o s t e d - e n d , p r e - c l e a n e d , 25 x

75-mm.
6. Cover s l i p s , 22- x 22-mm, No. 1 - 1 / 2 , unle s s

o t h e r w i s e s p e c i f i e d b y m i c r o s c o p e
manufa c tur er .

7. Lacquer or nail p o l i s h .
8. Knife, #10 surg i ca l s t e e l , curved b l a d e .
9. Tweezers.
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E Q U I P M E N T :
1 0 . A c e t o n e f l a s h v a p o r i z a t i o n sys tem f o r c l e a r i n g

f i l t e r s o n g l a s s s l i d e s (see r e f . [ 5 ] f o r
s p e c i f i c a t i o n s or s e e m a n u f a c t u r e r ' s
in s t ru c t i on s f o r e q u i v a l e n t devices).

11. M i c r o p i p e t s or syr inge s , 5-uL and 100- to
_500-uL.

^ 12. M i c r o s c o p e , p o s i t i v e p h a s e ( d a r k ) contras t ,with green or b lu e f i l t e r , a d j u s t a b l e f i e ld iris, 8to 10X eyepie c e , and 40 to 45X phase
ob j e c t iv e ( t o t a l m a g n i f i c a t i o n ca. 400X);
numerical aper ture = 0.65 to 0.75.

13. Grat i cu l e , Walton-Becket t type with 100-umd i a m e t e r c i r c u l a r f i e l d (area = 0.00785 mm 2) at
t h e specimen p l a n e ( T y p e G-22). A v a i l a b l e
f r o m Optometr i c s USA, P.O. Box 699, Ayer,
MA 01432 [ p h o n e ( 5 0 8 ) - 7 7 2 - 1 7 0 0 J . and
M c C r o n e Acce s s or i e s and C o m p o n e n t s , 850P a s q u i n e l l i Drive, W e s t m o n t , I L 60559 [ p h o n e
( 3 1 2 ) 8 8 7 - 7 1 0 0 ] .
N O T E : T h e g r a t i c u l e i s c u s t o m - m a d e f o r each

micro s c op e , ( s e e A P P E N D I X A f o r
the cu s t om-order ing p r o c e d u r e ) .

1 4 . H S E / N P L p h a s e contras t test s l i d e , M a r k I I .
A v a i l a b l e f r o m O p t o m e t r i c s U S A ( a d d r e s sabove).15 . T e l e s c o p e , o c u l a r p h a s e - r i n g center ing.

16. S t a g e micrometer (0.01-mm div i s i on s).

S P E C I A L P R E C A U T I O N S : Ace tone i s e x t r e m e l y f l a m m a b l e . T a k e pr e cau t i on s n o t t o i g n i t e i t . H e a t i n g
of ace tone in volumes greater than 1 mL must be done in a v e n t i l a t e d labora tory f u m e hood us ing af l a m e l e s s , s p a r k - f r e e heat source.

S A M P L I N G :
1. C a l i b r a t e each p er s ona l s a m p l i n g p u m p with a r e p r e s e n t a t i v e s a m p l e r in l in e .
2. To reduce c o n t a m i n a t i o n and to h o l d the cas s e t t e t i g h t l y t og e th er , seal the crease between thecas s e t t e base and the cowl with a shrink band or l i g h t colored adhes ive tape . For personals a m p l i n g , f a s t e n t h e ( u n c a p p e d ) o p e n - f a c e cassette t o t h e w o r k e r ' s l a p e l . T h e open fac e should

be oriented downward.NOTE: The cowl should be e l e c t r i c a l l y grounded dur ing area s a m p l i n g , e s p e c i a l l y undercondit ions of low relative humidi ty. Use a hose c l a m p to secure one end of the wire(Equipment'Item 3) to the monitor's cowl. Connect the other end to an earth ground(i.e., cold water p i p e ) .3. S u b m i t at least two field b lank s (or 10% of the to tal s a m p l e s , whichever is g r ea t e r) for each setof samples. H a n d l e f i e l d blanks in a manner representative of actual h a n d l i n g of associateds a m p l e s in the set. Open f i e l d b l a n k cassettes at the same time as other cas se t t e s j u s t prior tos a m p l i n g . S t o r e top covers and cassettes in a clean area (e.g., a closed'bag or box) with thetop.covers f r o m the s a m p l i n g casset tes d u r i n g the s a m p l i n g period.4. S a m p l e at 0.5 L / m i n or greater [6], Adjust s a m p l i n g f l o w rate, Q (L/min), and time, t ( m i n ) , toproduce a f i b e r d e n s i t y , E, of 100 to 1300 f i b e r s / t r i m 2 (3.85-104 to 5-10 s f i b e r s per 25-mm filterwith e f f e c t i v e c o l l e c t i o n area A c= 385 mm2) for o p t i m u m accuracy. T h e s e variable s are related
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t o t h e a c t i on l eve l ( o n e - h a l f t h e current s t a n d a r d ) . L ( f i b e r s / c c ) , o f t h e f i b r o u s aerosol b e ing
s a m p l e d by:

t = Q -L -103 , mm.

5.
6.

NOTE 1: The p u r p o s e o f a d j u s t i n g s a m p l i n g t imes i s t o o b t a i n o p t i m u m f i b e r l o a d i n g on th e
f i l t er . The c o l l e c t i o n e f f i c i e n c y does not a p p e a r to be a f u n c t i o n o f f l o w rate in the
range of 0.5 to 16 L / m i n for asbes tos f i b e r s [7]. R e l a t i v e l y l a r g e d i a m e t e r f i b e r s (>3
urn) may e x h i b i t s i g n i f i c a n t a s p i r a t i o n lo s s and i n l e t d e p o s i t i o n . A s a m p l i n g rate of 1
to 4 L / m i n for 8 h is a p p r o p r i a t e in a t m o s p h e r e s c o n t a i n i n g ca. 0.1 f i b e r / c c in the
absence of s i g n i f i c a n t amounts o f non-asbes tos dus t . Dusty a tmo spher e s require
s m a l l e r s a m p l e vo lumes ( <400 L) to o b t a i n c o u n t a b l e s a m p l e s . In such cases take
short , consecutive s a m p l e s and average the r e s u l t s over the t o t a l c o l l e c t i o n time.
For d o c u m e n t i n g e p i s o d i c e x p o s u r e s , u se h i g h f l o w rates (7 to 16 L / m i n ) over
shorter s a m p l i n g t imes. I n r e l a t i v e l y c l ean a t m o s p h e r e s , where t a r g e t e d f i b e r
c o n c e n t r a t i o n s are much le s s t h a n 0.1 f i b e r / c c , use l a r g e r s a m p l e vo lumes (3000 to
10000 L) to achieve q u a n t i f i a b l e l o a d i n g s . T a k e care, however, not to over load the
f i l t e r wi th background d u s t . I f > 5 0 % o f t h e f i l t e r s u r f a c e i s covered wi th p a r t i c l e s ,
the f i l t er may be too o v e r l o a d e d to count and w i l l bias the measured f i b e r
concentrat ion.

NOTE 2: OSHA r e g u l a t i o n s s p e c i f y a min imum s a m p l i n g v o l u m e o f 48 L for an excursion
measurement , and a maximum s a m p l i n g rate o f 2 .5 L / m i n [3].

At the end o f s a m p l i n g , r e p l a c e t op cover and end p l u g s .
Ship s a m p l e s w i th c onduc t iv e cowl a t t a c h e d in a r ig id c o n t a i n e r w i t h p a c k i n g mat er ia l t o prevent
j o s t l i n g o r damage .
N O T E : D o n o t u s e u n t r e a t e d p o l y s t y r e n e f o a m i n s h i p p i n g c o n t a i n e r because e l e c t r o s t a t i c

f o r c e s m a y cause f i b e r l o s s f r o m s a m p l e f i l t e r .

S A M P L E P R E P A R A T I O N :
NOTE 1: The o b j e c t i s t o p r o d u c e s a m p l e s w i t h a smooth ( n o n - g r a i n y ) b a c k g r o u n d in a

m e d i u m wi th r e f r a c t i v e i n d e x <1.46. T h i s me thod c o l l a p s e s t h e f i l t e r f o r easier
f o c u s i n g a n d p r o d u c e s p ermanent ( 1 - 1 0 y e a r s ) mount s which a r e u s e f u l f o r q u a l i t y
control and i n t e r l a b o r a t o r y comparison. The a l u m i n u m "hot block" or s i m i l a r f l a s h
v a p o r i z a t i o n t e c h n i q u e s may be used o u t s i d e the l a b o r a t o r y [2]. Other m o u n t i n g
t e c h n i q u e s m e e t i n g the above cr i t e r ia may a l s o be used (e.g., the l a b o r a t o r y f u m e
hood procedure for g e n e r a t i n g acetone vapor as de scribed in M e t h o d 7400 -
revis ion o f 5 / 1 5 / 8 5 , or the non-permanent f i e ld m o u n t i n g t e c h n i q u e used in P&CAM
239 [ 3 , 7 , 8 , 9 ] ) . U n l e s s the e f f e c t i v e f i l t r a t i o n area is known, de t ermine the area and
record t h e i n f o r m a t i o n r e f e r e n c e d a g a i n s t t h e s a m p l e I D number [ 1 , 9 , 1 0 , 1 1 ] .

NOTE 2: Exces s ive water in the acetone may slow the c l e a r i n g of the f i l ter, caus ing material
to be washed off the s u r f a c e of the f i l ter. A l s o , f i l t e r s that have been exposed to
h i g h h u m i d i t i e s pr i or to c l ear ing may have a g r a i n y background.

7. Ensure that the g l a s s s l i d e s and cover s l i p s are f r e e of dus t and f i b er s .
8. Adjus t the rheos tat to heat the "hot block" to ca . 70 °C [2].

NOTE: If the "hot block" is not used in a f u m e hood, it must rest on a ceramic p l a t e and bei s o l a t e d f r o m any s u r f a c e s u s c e p t i b l e to heat damage .
9. M o u n t a wedge cut f r o m the s a m p l e fi l ter on a dean g l a s s s l i d e .

a. Cut wedge s of ca. 25% of the filter area with a curved-b lade surg i ca l s t ee l k n i f e u s ing a
rocking motion to prevent t earing. P l a c e w e d g e , dust s i d e up, on s l i d e , .
NOTE: S t a t i c e l e c t r i c i t y wi l l u s u a l l y ke ep th e wedge on th e s l id e .
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I I b. I n s e r t s l i d e w i t h wedge into the rece iving s l o t at base of "hot block". I m m e d i a t e l y p l a c e t ip
•I of a m i r m n i n p f m n t a i n i n n r.a ?SO u'L acetone f u s e the minimum vo lume needed toof a m i c r o p i p e t c o n t a i n i n g ca. 250 uL acetone (use the minimum vo lume needed to

( c o n s i s t e n t l y c l ear the f i l t er s e c t i o n s ) into the i n l e t port o f the PTFE cap on top o f the "hot• block" and i n j e c t the acetone into the v a p o r i z a t i o n chamber with a s low, s t e a d y pre s sure on
• the p l u n g e r but ton whi l e h o l d i n g p i p e t f i r m l y in p lace . After w a i t i n g 3 to 5 s e c for the f i l t er toclear, remove p i p e t and s l i d e f r om their ports.I . CAUTION: A l t h o u g h the volume of acetone used i s s m a l l , use s a f e t y precaut ions . W o r k in

IB _ . a w e l l - v e n t i l a t e d area (e .g . , t eboratory f u m e hood). T a k e care no t t o i g n i t e t h e
B • acetone. C o n t i n u o u s use of th i s device in an u n v e n t i l a t e d spac e may produc e

I e x p l o s i v e acetone vapor concentrations.• c. U s i n g the 5-uL m i c r o p i p e t , i m m e d i a t e l y p l a c e 3.0 to 3.5 uL tr ia c e t in on the wedge. G e n t l y
• lower a dean cover s l i p onto the wedge at a s l i g h t a n g l e to reduce bubb l e f ormat i on . Avoid

excess pressure and movement of the cover glas s .I ^ NOTE: If t oo many b u b b l e s f o r m or the amount o f t r i a c e t in i s i n s u f f i c i e n t , the cover s l ip may
th e f i l t e r under the. cover s l i p , f i b e r m i g r a t i o n may occur.I

I
d. M a r k the o u t l i n e of the f i l ter segment with a g l a s s marking pen to aid in micro s cop i cevaluat ion,e . G l u e the e d g e s o f the cover s l i p to the s l i d e u s ing la cquer or nai l p o l i s h [12]. C o u n t i n g may

proceed i m m e d i a t e l y a f t e r c l e a r i n g and m o u n t i n g ar e c o m p l e t e d .
N O T E : I f c l e a r i n g i s s l ow, warm t h e s l i d e o n a h o t p l a t e ( s u r f a c e t e m p e r a t u r e 5 0 ° C ) f o r u p

to 15 min to has ten c l ear ing . H e a t c a r e f u l l y to prevent gas b u b b l e f o r m a t i o n .

C A L I B R A T I O N A N D Q U A L I T Y C O N T R O L :
10. M i c r o s c o p e a d j u s t m e n t s . . F o l l o w the m a n u f a c t u r e r s i n s t r u c t i o n s . At l ea s t once d a i l y u s e the

t e l e s c o p e ocular (or Bertrand l e n s , f or some m i c r o s c o p e s ) s u p p l i e d by the m a n u f a c t u r e r to
ensure that the p h a s e rings ( a n n u l a r d i a p h r a g m and p h a s e - s h i f t i n g e l e m e n t s ) are concentric.W i t h each microscope, keep a l o g b o o k in which to record the d a t e s of microscope c l e a n i n g s
and major servicing,a . Each t ime 'a s a m p l e i s e x a m i n e d , do th e f o l l o w i n g :(1) Adju s t t h e l i g h t .source f o i even i l l u m i n a t i o n across th e f i e ld o f view a t t h e c ondens er

iris. Use K o h l e r i l l u m i n a t i o n , i f a v a i l a b l e . W i t h some micro s cope s , th e i l l u m i n a t i o n may
have to be set up with br igh t f i e l d o p t i c s ra ther than p h a s e contract o p t i c s .

(2) F o c u s oh the p a r t i c u l a t e mat er ia l to be examined.(3) M a k e sure that the f ie ld iris i s in f o c u s , centered on the s a m p l e , and op en o n l y enought o f u l l y i l l u m i n a t e t h e f i e l d o f view.
b. Check the p h a s e - s h i f t d e t e c t i o n l i m i t o f the microscope p e r i o d i c a l l y for eacha n a l y s t / m i c r o s c o p e combination:

' ( 1 ) Center t h e H S E / N P L phase-contrast test s l i d e under t h e phase ob j e c t ive .(2) Bring the b locks of grooved l ines , into f o c u s in the g r a t i c u l e area.
NOTE: The s l i d e contains seven blocks of grooves (ca. 20 grooves per b l o c k ) in

d e s c e n d i n g order of v i s i b i l i t y . For asbestos count ing the microscope opt ic s
must c o m p l e t e l y resolve the grooved l ine s in block 3 a l t h o u g h they may a p p e a r

• somewhat f a i n t , and the grooved l ines in blocks 6 and 7 must be i n v i s i b l e when. - • ; • centered i n t h e gra t i cu l e area. Blocks 4 a n d 5 must b e a t least p a r t i a l l y vi s ib lebut may vary s l i g h t l y in v i s i b i l i t y between microscopes. A microscope whichf a i l s to meet these requirements has r e s o lu t i on either too low or too h igh forf i b e r counting.
( 3 ) , I f image q u a l i t y d e t e r i ora t e s , clean t h e microscope opt i c s . I f t h e p r o b l e m p er s i s t s ,consul t the microscope manufacturer.

11. Document the laboratory' s precision for each counter for r e p l i c a t e f i b e r counts.
a. M a i n t a i n as part of the laboratory q u a l i t y assurance program a set of reference s l i d e s to beused on a d a i l y basis [13]. T h e s e s l i d e s should consist of filter pr epara t i on s i n c l u d i n g a

range o f l o a d i n g s and background du s t l e v e l s f r o m a varie ty o f sources i n c l u d i n g both f i e ld
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a n d r e f e r enc e s a m p l e s (e.g. , P A T , A A R , commercial s a m p l e s ) . T h e Q u a l i t y Assurance
O f f i c e r s h o u l d m a i n t a i n c u s t o d y o f t h e r e f e r e n c e s l i d e s a n d s h o u l d s u p p l y each counter wi th
a min imum of one r e f e r e n c e s l i d e per workday. Change the l a b e l s on the r e f e r e n c e s l i d e s
p e r i o d i c a l l y so t h a t the counter does not become f a m i l i a r wi th the s a m p l e s ,

b. F r o m b l i n d r ep ea t counts on r e f e r e n c e s l i d e s , e s t i m a t e the l a b o r a t o r y intra- and intercounter
pr e c i s i on . O b t a i n s e p a r a t e va lue s o f r e l a t i v e s t a n d a r d d e v i a t i o n (S r ) for each s a m p l e matrix
analyzed in each of the f o l l o w i n g ranges: 5 to 20 f i b e r s in 100 g r a t i c u l e f i e l d s , >20 to 50
f i b e r s in 100 g r a t i c u l e f i e l d s , and >50 to -400 f i b e r s in 100 g r a t i c u l e f i e l d s . M a i n t a i n control
charts for each of these data f i l e s . """"NOTE: C e r t a i n s a m p l e matrices (e.g., asbes tos c emen t) have been shown to give poor

prec i s ion [9]12. P r e p a r e and count f i e ld b l a n k s a l o n g with the f i e l d s a m p l e s . Repor t counts on each f i e l d blank.
NOTE 1: The i d e n t i t y of b l ank f i l t e r s s h ou ld be unknown to the counter u n t i l al l counts have

been c o m p l e t e d .
N O T E 2 : I f a f i e l d b l a n k y i e l d s grea t er than 7 f i b e r s p e r 1 0 0 g r a t i c u l e f i e l d s , report p o s s i b l e

c o n t a m i n a t i o n o f the s a m p l e s .
13. P e r f o r m b l i n d recounts by the same counter on 10% of filters counted ( s l i d e s r e l a b e l e d by aper s on o ther t h a n the counter). Use the f o l l o w i n g te s t to d e t e r m i n e whe th e r a p a i r of counts by

the same counter on the same filter s h o u l d be r e j e c t ed because of p o s s i b l e bias: Discard the
s a m p l e i f th e a b s o l u t e v a l u e o f the d i f f e r e n c e between the square roots o f the two counts (in
f i b e r / m m 2 ) ex c e ed s 2.77 (X)S ' r, where X = average of the square roots of the two f i b e r counts (in
f i b e r / m m 2 ) a n d S r = ^ , where S r i s t h e i n t r a c o u n t e r r e l a t i v e s t a n d a r d d e v i a t i o n f o r t h e
a p p r o p r i a t e count range (in f i b e r s ) d e t e r m i n e d in s t e p 11 . For more c o m p l e t e d i s cu s s i on s s e e
r e f e r e n c e [ 1 3 ] .
NOTE 1: S i n c e f i b e r c o u n t i n g i s the measurement o f r a n d o m l y p l a c e d f i b e r s which may be

de s cr ib ed by a Poi s s on d i s t r i b u t i o n , a square root t r a n s f o r m a t i o n of the f i b e r count
d a t a w i l l r e s u l t i n a p p r o x i m a t e l y n o r m a l l y d i s t r i b u t e d d a t a [ 1 3 ] .

NOTE 2: If a p a i r o f count s i s r e j e c t e d by t h i s t e s t , recount the r e m a i n i n g s a m p l e s in the s e t
and t e s t the new counts a g a i n s t the f ir s t counts. Discard al l r e j e c t e d p a i r e d counts.It i s not neces sary to use t h i s s t a t i s t i c on b l a n k counts.

14. The a n a l y s t is a c r i t i c a l part of t h i s a n a l y t i c a l p ro c edur e . Care must be t a k e n to p r o v i d e a non-
s t r e s s f u l a n d c o m f o r t a b l e environment f o r f i b e r c ount ing . A n e r g o n o m i c a l l y d e s i g n e d chair
s h o u l d be u s e d , wi th the mi cro s c ope e y e p i e c e s i t u a t e d at a c o m f o r t a b l e h e i g h t for v i ewing.
E x t e r n a l l i g h t i n g s h o u l d be set at a l eve l s i m i l a r to the i l l u m i n a t i o n level in the micro s cope to
reduce e y e f a t i g u e . I n a d d i t i o n , counters s h o u l d take 10-to-20 m i n u t e breaks f r o m t h e
m i c r o s c o p e every one or two hours to l i m i t f a t i g u e [14]. During these breaks, both eye and
u p p e r b a c k / n e c k exercises s h o u l d be p e r f o r m e d to r e l i e v e strain.

15. All l a b o r a t o r i e s engaged in asbes tos c o u n t i n g s h o u l d p a r t i c i p a t e in a p r o f i c i e n c y t e s t i n g program
such a s t h e A I H A - N I O S H P r o f i c i e n c y A n a l y t i c a l T e s t i n g ( P A T ) Program f o r a sbe s t o s a n d
r o u t i n e l y exchange f i e l d s a m p l e s wi th o ther l a b o r a t o r i e s t o c ompare p e r f o r m a n c e o f counters.

M E A S U R E M E N T :
16. C e n t e r the s l i d e on the s t a g e of the c a l i b r a t e d micro s cope under the o b j e c t i v e lens. Focu s themicro s cope on the p l a n e of the f i l t er.
17 . Adjus t th e microscope (Step 10).

N O T E : C a l i b r a t i o n with t h e H S E / N P L test s l i d e d e t ermine s t h e minimum d e t e c t a b l e f i b e r
d i a m e t e r (ca. 0.25 urn) [4].

18. C o u n t i n g rules: (same as P&CAM 239 rules [ 1 , 1 0 , 1 1 ] : s ee e x a m p l e s in APPENDIX B).
a. Count any f i b e r l onger than 5 um which l i e s e n t i r e l y w i t h i n the g r a t i c u l e area.

(1) Count on ly f i b e r s l o n g e r than 5 um. Measure l e n g t h of curved f i b e r s a l o n g the curve.
(2) Count o n l y f i b e r s with a l e n g t h - t o - w i d t h ratio equal to or grea t er than 3:1.

b. For f i b e r s which cross the boundary of the g r a t i c u l e f i e ld:
N I O S H M a n u a l o f A n a l y t i c a l M e t h o d s ( N M A M ) , F o u r t h E d i t i o n , 8 / 1 5 / 9 4
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(1) Count a s 1 /2 f i b e r any f i b e r wi th o n l y one end l y i n g w i t h i n th e g r a t i c u l e area, p r o v i d e d
that the f i b e r meets the c r i t e r ia of rule a above.(2) Do not count any f i b e r which crosses the g r a t i c u l e b o u n d a r y more than once.

(3) Rejec t and do not count all o ther f i b e r s .c. Count b u n d l e s of f i b e r s as one f i b e r un l e s s i n d i v i d u a l f i b e r s can be i d e n t i f i e d by ob serving
both ends of a f i b e r .d. Count enough gra t i cu l e f i e l d s to y i e ld 100 f i b e r s . Count a minimum of 20 f i e l d s . Stop at

_ 100 g r a t i c u l e f i e l d s r e g a r d l e s s of count. -1JT S t a r t c o u n t i n g f r o m th e t i p o f t h e f i l t e r wedge and p r o g r e s s a l o n g a r a d i a l l i n e t o t h e outer edge .
Shift up or down on the fi l ter, and continue in the reverse direct ion. S e l e c t g r a t i c u l e f i e l d s
r a n d o m l y by l o o k i n g away f r o m the eyepie c e b r i e f l y w h i l e advanc ing the mechanical s tage .
Ensure t h a t , as a min imum, each a n a l y s i s covers one rad ia l l i n e f r o m the filter center to theouter edge of the filter. When an a g g l o m e r a t e or bubb l e covers ca. 1/6 or more of the g r a t i c u l e
f i e ld , re jec t the g r a t i c u l e f i e ld and s e l e c t another. Do not report r e j e c t e d g r a t i c u l e f i e l d s in the
t o t a l number counted.
NOTE 1 : W h e n count ing a g r a t i c u l e f i e l d , c o n t i n u o u s l y scan a range of f o c a l p l a n e s by

moving the f i n e f o c u s knob to d e t e c t very f i n e f i b e r s which have become e m b e d d e din the f i l ter. The s m a l l - d i a m e t e r f i b e r s wil l be very f a i n t but are an i m p o r t a n t
contr ibu t ion to the t o t a l count. A minimum c o u n t i n g time of 1 5 seconds per field is
a p p r o p r i a t e f o r accurate counting.NOTE 2: T h i s method does no t a l l o w f or d i f f e r e n t i a t i o n o f f i b e r s based on m o r p h o l o g y .
A l t h o u g h some experienced counters are c a p a b l e o f s e l e c t i v e l y c o u n t i n g on ly f i b e r s
which a p p e a r to be a s b e s t i f o r m , there is p r e s e n t l y no a c c ep t ed method for en sur ing
u n i f o r m i t y o f j u d g m e n t between labora t or i e s . I t i s , t h e r e f o r e , incumbent upon a l l
labora tor i e s us ing th i s method t o report t o t a l f i b e r counts. I f serious contaminat ion
f r o m non-asbestos f i b e r s occurs in s a m p l e s , other t e chnique s such as t r a n s m i s s i o n
e l e c t r o n m i c r o s c o p y must be used to i d e n t i f y the a sbe s to s f i b e r f r a c t i o n p r e s e n t in
t h e s a m p l e ( s e e N I O S H M e t h o d 7402). I n some cases (i.e., f o r f i b e r s wi th
d i a m e t e r s >1 pm), p o l a r i z e d l igh t micro s copy (as in NIOSH M e t h o d 7403) may b eused to i d e n t i f y and e l i m i n a t e i n t e r f e r i n g n o n - c r y s t a l l i n e f i b e r s [1 5].

NOTE 3: Do not count at e d g e s where filter was cut. Move in at l e a s t 1 mm f r o m the edge .N O T E 4 : U n d e r certain c o n d i t i o n s , e l e c t r o s t a t i c charge m a y a f f e c t t h e s a m p l i n g o f f i b e r s .
T h e s e e l e c t r o s t a t i c e f f e c t s are most l i k e l y to occur when the r e l a t i v e h u m i d i t y i s low( b e l o w 20%), and when s a m p l i n g is p e r f o r m e d near the source of aerosol. The
re su l t i s that d e p o s i t i o n o f f i b e r s on the f i l t er i s r e d u c e d , e s p e c i a l l y near the e d g e o f
the f i l t er . If. such a p a t t e r n i s noted d u r i n g f i b e r c oun t ing , choose f i e l d s a s close to
the center o f the f i l t er a s p o s s i b l e [5].

NOTE 5: Count s are to be recorded. on a d a t a sheet that p r o v i d e s , as a minimum, s p a c e s onwhich t o record t h e counts f o r each f i e l d , f i l t e r i d e n t i f i c a t i o n number, a n a l y s t ' s name,d a t e , t o t a l f i b e r s c oun t ed , t o t a l f i e l d s c oun t ed , average count, f i b e r d e n s i t y , a n d
commentary. Average count is c a l c u l a t e d by d i v i d i n g the t o ta l f i b e r count by the
number of f i e l d s observed. F i b e r d e n s i t y ( f i b e r s / m m 2) is d e f i n e d as the averagecount (fibers/field) divided by the f i e l d ( g r a t i c u l e ) area (mm 2/field).

C A L C U L A T I O N S A N D R E P O R T I N G O F R E S U L T S
20. C a l c u l a t e and report f i b e r d en s i ty on the filter, E ( f i b e r s / m m 2), by d i v i d i n g the average f i b e r countper gra t i cu l e f i e ld, F/n , , minus the mean f ie ld b l a n k count per g r a t i c u l e f i e ld, B/n b , by theg r a t i c u l e field area, A , ( a p p r o x . 0.00785 mm 2);

» , f i b er s /mm 2 .

N J O S H Manual o f A n a l y t i c a l M e t h o d s ( N M A M ) . F o u r t h E d i t i o n , 8 / 1 S / 9 4
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N O T E : F i b e r counts above 1300 f i b e r s / m m 2 a n d f i b e r c ount s f r o m s a m p l e s w i th >50% o f f i l t e r
area covered wi th p a r t i c u l a t e s h o u l d be r e p o r t e d as "uncountab l e" or " p r o b a b l y biased."

Other f i b e r counts o u t s i d e the 100-1300 f i b e r / m m 2 range s hou ld be r epor t ed as having
"greater t han o p t i m a l v a r i a b i l i t y " and as b e ing " p r o b a b l y biased."

21. C a l c u l a t e and report the c onc en tra t i on , C ( f i b e r s / c c ) , o f f i b e r s in the air v o lume s a m p l e d , V (L),
u s i n g th e e f f e c t i v e c o l l e c t i o n area o f th e f i l l e t , A c ( a p p r o x . 385 mm 2 f o r a 25-mm f i l t e r):

V -103

a p p r o x i m a t i o n , use 213% above and 49% be low the count as the u p p e r and lower
c o n f i d e n c e l i m i t s f o r f i b e r count s g r e a t e r than 2 0 ( F i g . 1 ) .

E V A L U A T I O N O F M E T H O D :

a . The W a l t o n - B e c k e t t g r a t i c u l e s t a n d a r d i z e s th e area observed [ 1 4 , 1 8 , 1 9 ] .
b . T h e H S E / N P L te s t s l i d e s t a n d a r d i z e s mi cro s c ope o p t i c s f o r s e n s i t i v i t y t o f i b e r d i a m e t e r

[ 4 , 1 4 ] .
c. Because of p a s t inaccurac i e s a s s o c i a t e d with low f i b e r count s , the minimum recommended

l o a d i n g has been increased to 100 f i b e r s / m m 2 filter area (a t o t a l of 78.5 f i b e r s counted in

N j O S H M a n u a l o f A n a l y t i c a l M e t h o d s ( N M A M ) . F o u r t h E d i t i o n , 8 / 1 5 / 9 4

I
NOTE: P e r i o d i c a l l y check and a d j u s t t h e v a l u e o f A c , i f necessary.

2 2 . Report i n t r a l a b o r a t o r y a n d i n t e r l a b o r a t o r y r e l a t i v e s t a n d a r d d e v i a t i o n s ( f r o m S t e p 1 1 ) wi th each •
set of r e s u l t s . IN O T E : P r e c i s i o n d e p e n d s o n t h e - t o t a l number o f f i b e r s counted [ 1 , 1 6 ] . R e l a t i v e s t a n d a r d

d e v i a t i o n i s d o c u m e n t e d in r e f e r e n c e s [ 1 , 1 5 - 1 7 ] for f i b e r counts up to 100 f i b e r s in 100
g r a t i c u l e f i e l d s . C o m p a r a b i l i t y o f i n t e r l a b o r a t o r y r e s u l t s i s d i s c u s s e d below. As a f i r s t •

I
IA. T h i s me thod i s a r ev i s i on of P&CAM 239 [ 1 0 ] . A summary of the r ev i s i on s i s a s f o l l o w s :

1. S a m p l i n g :
T h e c h a n g e f r o m a 37-mm t o a 25-mm f i l t e r i m p r o v e s s e n s i t i v i t y f o r s i m i l a r a i r vo lumes . T h e
change in f l o w rates a l l o w s for 2-m 3 fu l l- sh i f t s a m p l e s to be t a k e n , p r o v i d i n g tha t the f i l t er i s not M
o v e r l o a d e d wi th n o n - f i b r o u s p a r t i c u l a t e s . The c o l l e c t i o n e f f i c i e n c y o f the s a m p l e r i s no t a •
f u n c t i o n of f l o w rate in the range 0.5 to 16 L / m i n [ 1 0 ] . ™

2 . S a m p l e P r e p a r a t i o n T e c h n i q u e :
The acetone v a p o r - t r i a c e t i n p r e p a r a t i o n t e c h n i q u e i s a f a s t e r , more permanent m o u n t i n g
t e c h n i q u e than t h e d i m e t h y l p h t h a l a t e / d i e t h y l o x a l a t e me thod o f P & C A M 2 3 9 [ 2 , 4 , 1 0 ] . T h e
a l u m i n u m "hot block" t e c h n i q u e min imiz e s the amount of a c e tone needed to p r e p a r e each
s a m p l e . _

3. M e a s u r e m e n t : I

I

iiea in100 f i e l d s , each with f i e l d area = .00785 mm 2.) Lower l e v e l s g e n e r a l l y result in an
overe s t imate of the f i b e r count when compared to r e s u l t s in the recommended a n a l y t i c a l •
range [20]. The re commended l o a d i n g s s h o u l d y i e l d i n t r a c o u n t e r S , in the range of 0.10 to •
0.17 [21,22,23].

B. I n t e r l a b o r a t o r y c o m p a r a b i l i t y : •
An i n t e r n a t i o n a l c o l l a b o r a t i v e s t u d y invo lved 16 l a b o r a t o r i e s u s ing p r e p a r e d s l i d e s f r o m the asbestos
cement , m i l l i n g , m i n i n g , t e x t i l e , a n d f r i c t i o n mat er ia l i n d u s t r i e s [ 9 ] . T h e re la t ive s t a n d a r d d e v i a t i o n s
(S r ) varied with s a m p l e t y p e and laboratory. The ranges were: I

I
I
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I n t r a l a b o r a t o r y S f I n t e r l a b o r a t o r y S r Overall S r

AIA (NIOSH A Rules)* . 0.12 to 0.40 0.27 to 0.85 0.46
M o d i f i e d CRS (NIOSH B'Rules)" 0.11 to 0.29 0.20 to 0.35 0.25

U n d e r AIA rules , only f i b e r s having a d i a m e t e r l e s s than 3 urn are counted and f i b e r s a t ta ched to
p a r t i c l e s l a r g e r than 3 urn are not counted. NIOSH A Rule s are otherwise s i m i l a r to the AIA rules.

.**_ See A p p e n d i x C. . _ .
A NIOSH s t u d y conducted using f i e l d s a m p l e s of asbestos gave i n t r a l a b o r a t o r y S r in the range 0.17 to
0.25 and an i n t e r l a b o r a t o r y S , of 0.45 [21]. T h i s agrees well with other recent s t u d i e s { 9 , 1 4 , 1 6 ] .
At th i s t ime , there is no i n d e p e n d e n t means for a s s e s s ing the overall accuracy of thi s method. One
measure of r e l i a b i l i t y is to "estimate how wel l the count for a s i n g l e s a m p l e agrees with the mean count
f r o m a large number of. laboratories . The f o l l o w i n g d i s cu s s ion ind i ca t e s how th i s e s t ima t i on can be
carried out based on measurements of the i n t e r l a b o r a t o r y v a r i a b i l i t y , as well as showing how the r e s u l t s
of t h i s method r e l a t e to the t h e o r e t i c a l l y a t t a i n a b l e c o u n t i n g pre c i s i on and to measured intra- and
i n t e r l a b o r a t o r y S,. ( N O t E : The f o l l o w i n g d i s cu s s i on does no t i n c l u d e bias e s t i m a t e s and shou ld not b e
taken to i n d i c a t e d that l ightly l o a d e d s a m p l e s are as accurate as p r o p e r l y l o a d e d ones).
T h e o r e t i c a l l y , t h e process o f c ount ing r a n d o m l y ( P o i s s o n ) d i s t r i b u t e d f i b e r s on a f i l t e r s u r f a c e w i l l give
an S, that d e p e n d s on the number, N, o f f i b e r s counted:

Sr = 1/( N )1* (D

T h u s S, is 0.1 for 100 f i b e r s and 0.32 for 10 f i b e r s counted. The ac tua l S r f o u n d in a number of s t ud i e s
is g r ea t e r than these th eore t i ca l numbers [ 1 7 , 1 9 , 2 0 , 2 1 ] . <
A n a d d i t i o n a l cornponent o f v a r i a b i l i t y comes p r i m a r i l y f r o m s u b j e c t i v e i n t e r l a b o r a t o r y d i f f e r e n c e s . I n a
s t u d y o f t en counters in a c o n t i n u i n g s a m p l e exchange program, O g d e n [15] f o u n d t h i s s u b j e c t i v e
c omponen t of i n t r a l a b o r a t o r y S , to be a p p r o x i m a t e l y 0.2 and e s t i m a t e d the overa l l S , by the term:

[ N + ( 0.2 • N )2

N

Ogden f o u n d that the 90% c o n f i d e n c e interval of the i n d i v i d u a l i n t r a l a b o r a t o r y counts in r e l a t i o n to themeans were +2 S , and - 1.5 S r . In th i s p r o g r a m , one s a m p l e out of ten was a q u a l i t y control s a m p l e .For l abora tor i e s not engaged in an intensive q u a l i t y assurance program, the s u b j e c t i v e component of
v a r i a b i l i t y can be higher.
In a s t u d y of f ie ld s a m p l e : r e s u l t s in 46 laborator i e s , the A s b e s t o s I n f o r m a t i o n Asso c ia t i on also f o u n d thatthe v a r i a b i l i t y had both a constant component and one that d e p e n d e d on the f i b e r count [14]. The s er e su l t s gave a sub j e c t iv e in t er laboratory component of S r (on the same basis as Ogden's) for f i e l ds a m p l e s of ca. 0.45. A s imilar value was obtained for 12 laboratories ana lyz ing a set of 24 f i e l dsample s [21]. T h i s value falls s l i g h t l y above the range of S , (0.25 to 0.42 for 1984-85) f ound for 80re f erence laboratories in th e NIOSH PAT program for laboratory-generated s a m p l e s [17].

A number of f a c t o r s i n f l u e n c e S f for a given labora tory, such as that laboratory's actual count ingper f o rmanc e and the t y p e of s ampl e s being analyzed. In the absence of other i n f o r m a t i o n , such as f r oman in t e r labora t ory q u a l i t y assurance program using f ie ld s a m p l e s , the value for the sub j e c t ive componentof v a r i a b i l i t y is chosen as 0.45. It is hoped that the laboratorie s w i l l carry out the recommended
i n t e r l a b o r a t o r y q u a l i t y assurance programs to improve t h e i r p e r f o r m a n c e and thus reduce the S rI

I ^ / I O S H M a n u a l o f A n a l y t i c a l M e t h o d s ( N M A M ) , F o u r t h E d i t i o n , 8 / 1 S / 9 4
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T h e above r e l a t i v e s t a n d a r d d e v i a t i o n s a p p l y when t h e p o p u l a t i o n mean h a s been d e t e r m i n e d . I t i s
more u s e f u l , however, for l a b o r a t o r i e s to e s t i m a t e the 90% c o n f i d e n c e i n t e r v a l on the mean count f r o m
a s i n g l e s a m p l e f i b e r count ( F i g u r e 1 ) . T h e s e curves assume s i m i l a r s h a p e s o f t h e count d i s t r i b u t i o n f o r
i n t e r l a b o r a t o r y a n d i n t r a l a b o r a t o r y r e s u l t s [ 1 6 ] .
For e x a m p l e , i f a s a m p l e y i e l d s a count o f 24 f i b e r s , F i g u r e 1 i n d i c a t e s t h a t t h e mean i n t e r l a b o r a t o r y
count w i l l fall w i t h i n the range of 227% above and 52% below tha t va lu e 90% of the time. We can a p p l y
the s e p e r c e n t a g e s d i r e c t l y t o t h e a i r c o n c e n t r a t i o n s a s w e l l . _ I f , f o r i n s t a n c e , t h i s s a m p l e ( 2 4 f i b e r s
c o u n t e d ) r e p r e s e n t e d a 500-L vo lume , then the measured c o n c e n t r a t i o n is 0.02 f i b e r s / m L ( a s s u m i n g 100
f i e l d s c o u n t e d , 25-mm f i l t e r , 0.00785 m m 2 c o u n t i n g f i e l d area). I f t h i s same s a m p l e were counted b y a
g r o u p of l a b o r a t o r i e s , there is a 90% p r o b a b i l i t y tha t the mean would fall between 0.01 and 0.08
f i b e r / m L T h e s e l i m i t s s h o u l d be r e p o r t e d in any compar i s on o f r e s u l t s between labora tor i e s .
Note t h a t the S, of 0.45 used to der ive F i g u r e 1 i s used as an e s t i m a t e for a random g r o u p of
l a b o r a t o r i e s . I f several l a b o r a t o r i e s b e l o n g i n g t o a q u a l i t y assurance g r o u p c a n show t h a t t h e i r
i n t e r l a b o r a t o r y S , is s m a l l e r , th en it is more correct to use t h a t s m a l l e r S r. H o w e v e r , the e s t i m a t e d S r of
0.45 is to be used in the absence of such i n f o r m a t i o n . N o t e a l s o t h a t it has been f o u n d t h a t S r can be
h i g h e r for cer tain t y p e s o f s a m p l e s , such as asbes tos cement [9].
Q u i t e o f t e n the e s t i m a t e d airborne c o n c e n t r a t i o n f r o m an a s b e s t o s a n a l y s i s i s used to c o m p a r e to a
r e g u l a t o r y s t a n d a r d . For in s tance , i f one i s t r y i n g to show c o m p l i a n c e w i t h an 0.5 f i b e r / m L s t a n d a r d
u s i n g a s i n g l e s a m p l e on which 100 f i b e r s have been c o u n t e d , th en F i g u r e 1 i n d i c a t e s t h a t the 0.5
f i b e r / m L s t a n d a r d must b e 213% h i g h e r t h a n the measured a ir c o n c e n t r a t i o n . T h i s i n d i c a t e s t h a t i f one
measures a f i b e r c o n c e n t r a t i o n o f 0.16 f i b e r / m L (100 f i b e r s c o u n t e d ) , then the mean f i b e r count by a
g r o u p o f l a b o r a t o r i e s (of which the c o m p l i a n c e l a b o r a t o r y m i g h t be o n e ) has a 95% chance o f b e i n g l e s s
than 0.5 f i b e r s / m L ; i.e., 0.16 + 2.13 x 0.16 = 0.5.
It c an b e seen f r o m F i g u r e 1 t h a t t h e P o i s s o n c o m p o n e n t o f t h e v a r i a b i l i t y i s no t very i m p o r t a n t u n l e s s
the number of f i b e r s counted i s s m a l l . T h e r e f o r e , a f u r t h e r a p p r o x i m a t i o n i s to s i m p l y use +213% and
-49% as the u p p e r and lower c o n f i d e n c e v a l u e s of the mean for a 1 0 0 - f i b e r count.

F i g u r e 1 . I n t e r l a b o r a t o r y P r e c i s i o n o f F i b e r C o u n t s
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The curves in F i g u r e s 1 are d e f i n e d by the f o l l o w i n g equations:

UCL » 2 X + OS + [{2.25 + 2 X)2 - 4 ( 1 - 2^5 S,2) X2]- "2

-2 ( 1 - 2.25 S,2)

LCL - 2 X * 4 - [(4-- 2 X )» - 4 ( 1 - 4 S2 ) X" ^
2 ( 1 - 4 S , 2 )

where S, = s u b j e c t i v e i n t e r l a b o r a t o r y r e l a t i v e s t a n d a r d d e v i a t i o n , which i s c lo se to the t o t a l
i n t e r l a b o r a t o r y S , when a p p r o x i m a t e l y 1 0 0 f i b e r s a r e counted.

X = t o t a l f i b e r s counted on s a m p l eLCL = lower 95% c o n f i d e n c e l i m i t .
UCL = u p p e r 95% c o n f i d e n c e l imi t .

N o t e t ha t the range between the se two l i m i t s r e p r e s e n t s 90% of the t o t a l range.
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A P P E N D I X A : C A L I B R A T I O N O F T H E W A L T O N - B E C K E T T G R A T I C U L E :
B e f o r e o r d e r i n g t h e W a l t o n - B e c k e t t g r a t i c u l e , t h e f o l l o w i n g c a l i b r a t i o n must b e done t o o b t a i n a c o u n t i n g
area (D) 100 urn in d i a m e t e r at the image p l a n e . The d i a m e t e r , d c (mm), of the c i r c u l a r c o u n t i n g areaand the d i s c d i a m e t e r must be s p e c i f i e d when o r d e r i n g the g r a t i c u l e .

1. I n s e r t any a v a i l a b l e g r a t i c u l e into the ey ep i e c e and f o c u s so t h a t the g r a t i c u l e l i n e s are s harpand clear.
2 . Set th e a p p r o p r i a t e i n t e r p u p i l l a r y d i s t a n c e and, i f a p p l i c a b l e , reset th e b i n o c u l a r head a d j u s t m e n t

so that the m a g n i f i c a t i o n remains constant.
3. Install the 40 to 45X phase ob j e c t iv e .
4. P l a c e a s t ag e micrometer on the microscope o b j e c t s t a g e and f o c u s the microscope on the

g r a d u a t e d lines.
5. Measur e the m a g n i f i e d grid l e n g t h of the g r a t i c u l e , L 0 ( u r n ) , u s ing the s tage micrometer.
6. Remove the g r a t i c u l e f r o m the mi cro s cope and measure its actual gr id l e n g t h , L a (mm). T h i s can

best be a c c o m p l i s h e d by u s ing a s t age f i t t e d wi th verniers.
7. C a l c u l a t e the c i r c l e d i a m e t e r , d c (mm), for the W a l t o n - B e c k e t t g r a t i c u l e :
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de = — x D. ( 5 )

l '
I 1

I 1

I 1

I 1

I 1

I 1

i1

I*,1

E x a m p l e : If L0 = 112 urn, La = 4.5 mm and D = 100 urn, then d e = 4.02 mm.
ST Check the field d i a m e t e r , D ( a c c e p t a b l e range 100 urn ± 2 urn) w i t h a s tage micrometer upon

rec e ip t o f the g r a t i c u l e f r o m the m a n u f a c t u r e r . Determine f i e ld area ( a c c e p t a b l e range 0.00754
mm2 to 0.00817 mm 2).

A P P E N D I X B : C O M P A R I S O N O F C O U N T I N G R U L E S :
F i g u r e 2 shows a W a l t o n - B e c k e t t g r a t i c u l e as seen t h r o u g h the microscope. The r u l e s w i l l be d i s cus s ed
as th ey a p p l y to the l a b e l e d o b j e c t s in the f i g u r e .

I 1

I 1

I 1

I 1

I

F i g u r e 2. W a l t o n - B e c k e t t g r a t i c u l e with f i b e r s .
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r u l e s are s ome t ime s r e f e r r e d to as the "A" rule s .
1
1

F I B E R C O U N T
O b j e c t

1

2

3

4

5

6

7

8

9

Count D I S C U S S I O N
1 f i b e r O p t i c a l l y o b s e rvab l e a s b e s t o s - f i b e r s a r e a c t u a l l y b u n d l e s o f f i n e f i b r i l s . I f

the fibrils seem to Be f r o m the same b u n d l e the o b j e c t is counted as a
s i n g l e f i b e r . N o t e , however, that a l l o b j e c t s m e e t i n g l e n g t h a n d a spe c t ra t io
c r i t e r i a are counted whe ther or not they a p p e a r to be asbestos.

2 f i b e r If f i b e r s mee t ing the l e n g t h and aspect ratio criteria ( l e n g t h >5 urn and
l e n g t h - t o - w i d t h r a t i o >3 to 1) o v e r l a p , but do not seem to be part of the
same b u n d l e , t h ey are counted as s e p a r a t e f i b e r s .

1 f i b e r A l t h o u g h the o b j e c t has a r e l a t i v e l y l a r g e d i a m e t e r (>3 p m ) , i t i s c ount ed as
f i b e r under the rules. T h e r e i s no u p p e r l i m i t on the f i b e r d i a m e t e r in the
c o u n t i n g ru l e s . N o t e t h a t f i b e r w i d t h i s measured a t t h e w i d e s t compact
s e c t i on o f the o b j e c t .

1 f i b e r A l t h o u g h l o n g f i n e f i b r i l s m a y e x t end f r o m t h e b o d y o f a f i b e r , t h e s e f i b r i l s
are c o n s i d e r e d par t o f th e f i b e r i f t h e y seem to have o r i g i n a l l y been part o f
t h e b u n d l e .

Do not If the o b j e c t i s <5 urn l o n g , i t i s not c ount ed .
count
1 f i b e r A f i b e r p a r t i a l l y obscured b y a p a r t i c l e i s c oun t ed a s o n e f i b e r . I f t h e f i b e r

e n d s e m a n a t i n g f r o m a p a r t i c l e do not seem to be f r o m the same f i b e r and
each end meets the l e n g t h and aspec t rat io cr i t er ia , t h e y are counted as
s e p a r a t e f i b e r s .

1/2 f i b e r A f i b e r which crosses i n t o the g r a t i c u l e area one t ime i s c ounted as 1/2
f i b e r .

Do not I g n o r e f i b e r s t h a t cross the g r a t i c u l a t e b o u n d a r y more t h a n once.
count count
Do no t I g n o r e f i b e r s t h a t l i e o u t s i d e th e g r a t i c u l e boundary.
count
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A P P E N D I X C . A L T E R N A T E C O U N T I N G R U L E S F O R N O N - A S B E S T O S F I B E R S
Other c o u n t i n g rule s may be more a p p r o p r i a t e f or measurement o f s p e c i f i c non-asbes tos f i b e r t y p e s ,
such as f i b r o u s g la s s . T h e s e i n c l u d e the "B" rules given below ( f r o m NIOSH M e t h o d 7400, Revi s ion #2,d a t e d 8 / 1 5 / 8 7 ) , t h e W o r l d H e a l t h Organiza t i on r e f e r en c e method f o r man-made mineral f i b e r [ 2 4 ] , a n d
t h e N I O S H f i b r o u s g l a s s cr i t er ia document method [ 2 5 ] . T h e u p p e r d i a m e t e r l i m i t i n these m e t h o d s
p r e v e n t s measurement s o f non-thoracic f i b e r s . It i s i m p o r t a n t t o note tha t t h e a spec t ratio l i m i t s i n c l u d e d
in the se m e t h o d s vary. NIOSH recommends the use-of the-3:1 a s p e c t ratio in c o u n t i n g f i b e r s .
It i s e m p h a s i z e d that h y b r i d i z a t i o n o f d i f f e r e n t sets o f c oun t ing rules i s no t p e r m i t t e d . Report s p e c i f i c a l l y
which set of c oun t ing rules are used with the a n a l y t i c a l re sul t s .
" B " C O U N T I N G R U L E S :
1. C o u n t o n l y ends of f i b e r s . Each f i b e r must be l o n g e r than 5 urn and l e s s than 3 pm d iame t e r .
2. Count on ly ends of f i b e r s wi th a l e n g t h - t o - w i d t h ratio equal to or gr ea t e r than 5:1.3. Count each f i b e r end which falls w i t h i n the g r a t i c u l e area as one end , p r o v i d e d that the f i b e r meets

rules 1 and 2 above. Add s p l i t ends to the count as a p p r o p r i a t e i f the spl i t f i b e r s egment a l s o meet s
the c r i t e r ia of rule s 1 and 2 above.

4. Count v i s i b l y f r e e ends which meet rules 1 and 2 above when the f i b e r a p p e a r s to be a t t a c h e d to
a n o t h e r p a r t i c l e , r e g a r d l e s s of the size of the other p a r t i c l e . Count the end of a f i b e r obscured by
another p a r t i c l e i f the p a r t i c l e covering the f i b e r end i s l e s s t han 3 pm in d iame t er .

5. Count f r e e ends of f i b e r s e m a n a t i n g f rom l a r g e c l u m p s and b u n d l e s up to a maximum of 10 ends (5f i b e r s ) , p r o v i d e d tha t each s egment meets ru l e s 1 and 2 above.
6. C o u n t enough g r a t i c u l e f i e l d s to y i e l d 200 ends. Count a minimum of 20 g r a t i c u l e f i e l d s . S t o p at100 g r a t i c u l e f i e l d s , r e g a r d l e s s o f count.
7. D i v i d e t o t a l end count by 2 to y i e l d f i b e r count.

A P P E N D I X D . E Q U I V A L E N T L I M I T S O F D E T E C T I O N A N D Q U A N T I T A T I O N

f i b e r d e n s i t v on f i l t er*
f i b e r s

f i b e r c onc en t ra t i on in air. f / c c
400-L air

p e r 1 0 0 f i e l d s f i b e r s / m m 2 s a m p l e

LOQ

LOD.

200100
.....80.............

•50
25
20
10
8.....5.5......:....,

255127
..102.....

64
32

, 25
12.7
10.2......7...;..

0.25
. 0.125

.............0.10..........
0.0625
0.03
0.025
0.0125
0.010

............0.00675

1 0 0 0 - L a i r
s a m p l e
0.10
0.05 .

0.04
0.025
0.0125
0.010
0.005
0.004

0.0027
* Assumes 385 mm 2 e f f e c t i v e filter co l l e c t ion area, and f i e l d area = 0.00785 mm 2, for r e l a t i v e l y "clean"( l i t t l e p a r t i c u l a t e as ide f r o m f i b e r s ) f i l t e r s l
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P h o t o g r a p h 1. W o o d c h i p p i l e on former nursery lot.



P h o t o g r a p h 2. Gravel parking lot ( f o r m e r p o p p i n g p l a n t locat ion).



P h o t o g r a p h 3. Railroad spur and former p o p p i n g p lant location.
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D O C U M E N T N U M B E R : 1000188_______i

S I T E N A M E : L i b b y Asbestos________________
D O C U M E N T D A T E : N o v e m b e r 2001________________

D O C U M E N T N O T S C A N N E D
Due to one of the f o l l o w i n g reasons:
D P H O T O G R A P H S
D 3 - D I M E N S I O N A L
0 O V E R S I Z E D
D A U D I O / V I S U A L
D P E R M A N E N T L Y B O U N D D O C U M E N T S
D POOR L E G I B I L I T Y
D O T H E R
D N O T A V A I L A B L E
D T Y P E S O F D O C U M E N T S N O T T O B E S C A N N E D(Data Package s , Data V a l i d a t i o n , S a m p l i n g Data, C B I , C h a i n o f C u s t o d y )
D O C U M E N T D E S C R I P T I O N :

M a p : L i b b v Opera t i on s S i t e P l a n . Dated N o v e m b e r 13.1999_______

Contact the S u p e r f u n d Records Center to view ava i lab l e document.
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